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Outstanding Heath Texts= 


A First Course in Algebra, 


2nd Edition 


A Second Course in Algebra, 


2nd Edition, Enlarged 
W. W. Hart 


Each of these texts offers a complete, compact course. 
Extra materials, clearly marked, give scope to superior 
students. The series features effective motivation mate- 


rial and non-technical language. Teacher's Manuals. 


Plane Geometry 
W. W. Hart 


This teachable text contains carefully graded and se- 
lected exercises, helpful reviews, mastery tests, and drill 
on arithmetic skills. Teacher's Manual. 


Solid Geometry 


W. W. Hart and V. Schult 


A clear, logical presentation, interesting motivation 
pages, a functional format and helpful diagrams make 
this book a real study aid. Teacher's Manual. 


Db. C. HEATH AND COMPANY 
Publishers of better books for better teaching 


Sales Offices: New York 14 Chicago 16 San Francisco 5 
Atlanta 3 Dallas 1 Home Office: Boston 16 
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Clear-cut teaching-and- 
learning programs 
adapted to 


today’s classroom needs... 


ALGEBRA for Problem Solving 


Books ONE AND Two 


FREILICH BERMAN JOHNSON 


Here is a complete course in high school algebra 
with clear-cut organization, abundant exercises 
and problems, and tests, reviews, and summaries 
for every chapter. It is an unusually sound pro- 
gram that teaches for understanding as well as 
for use, Special features include really effective 
use of a second color, emphasis on solving prob- 
lems in realistic situations, and “Extras for Ex- 


MAKING MATHEMATICS WORK 


This general mathematics text presents high 
school students with important, real problems for 
which mathematical skills are vital. Buying on 
credit, budgeting the household expenses, making 
investments, and using checking accounts are only 
a few of the everyday problems through which stu- 
dents are given a comprehensive review of arith- 
metic, a reteaching of fundamental processes, and 
an introduction to statistics, practical geometry, 
and algebra. 


Houghton Mifflin Company 


Boston New York Chicago Dallas Atlanta Palo Alto 
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October turned my maple’s leaves to gold; 
The most are gone now; here and there one lingers; 
Soon these will slip from out the twig’s weak hald, 
Like coins between a dying miser’s fingers. 

—T. B. Atpricu. “Maple Leaves.” 
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NEW Edition of an old favorite! 


—a study guide 
—a practice guide 
review program 


— an objective testing program 
for use with any textbook 


—a Lab Manual, but much 
MORE than a Lab Manual 
By IRA C. DAVIS and CLIFFORD HOLLEY 


YONS & CARNAHAN 


LYONS and CARNAHAN 
CHICAGO, ILL. WILKES-BARRE, PA. 
Atlanta Dallas Pasadena Portland 


When the SCIENCE OF MATHEMATICS is presented in its true character—AS 
PURE SCIENCE—instead of as an academic tradition, the saving in Time, 
Energy, and “Man-Power" is enormous. 


This approach—a war-stress product—<clearly shows the scientific character of Correct, Mathematical 
Thinking—wherein everything is in order, perfectly related to everything else in the Realm of Mathe- 
matics, operating with EASE, SPEED, and ACCURACY—and automatically precluding anything 
awkward, difficult, or involved. New areas for original research are revealed. 
Since the properties of ‘factual’ (scientific) thinking are not considered in modern educational psy- 
chology this development is new to mathematics iterature. It is designed to produce expert computers 
at all elementary levels—Addition to Solid Trig y—quickly, by giving training in the latest 
types of computing aids and methods, such as: The new table of Decimal Equivalents ('/. to 99/100) 
used for solving division-type problems by direct readings. Slide Rule the ‘‘fast'' (scientific) way— 
not in other texts, etc. etc. And on to 6-place Logarithmic and Trigonometric precision computing. 


Many topics are DELIGHTFUL for lower-grade levels when “pre-digested” and fed in for enrichment 
such as: Disappearing Nines, Start-left Addition, Doubling and Halving, Cross-Multiplication, Shortened 
Long-Division, Table Computing, Repetends, Continued Fractions, etc. 


“TAKE THE STING OUT OF MATHEMATICS” or MATH. AS YOU LIKE IT, (1953) 


—A complete pre-engineering course—Elementary Arithmetic to Solid Trigonometry. 125-pages, stiff 
paper. 14 x 21.5 cm. Postpaid $2.50, or $3.00 with SIX-PLACE (Log. and Trig.) TABLES. 


SIX-PLACE TABLES FOR PRECISION COMPUTING, (1945)—47 pages, Post- 
paid $1.00. 
Contains: 6-place Logarithms of Numbers; 6-place Trigonometric Functions (on .1° intervals) with all 
six Natural Functions on a facing page with their Logarithmic Equivalents (—not published else- 
where) with table differences shown throughout; Decimal Equivalents 1/2 to 99/100; and the usual 
Powers and Roots Tables. 


Examine 30 days. Order on approval. Full refund if not 100%, desired. 


Author-Publisher DONALD V. MITCHELL, 12345 Sand Point Way, Seattle 55, Washington 


NOTE: This coverage and “fast rating” table equipment was prepared to fit the exacting training pro- 
gram of the Armed Forces—the USAFI, the U.S. Air Force Academy, the Marine Air Training Station— 
and the Boeing Technical Training Program Seattle) where it had its inception and ezrly development. 
Suitable for advanced Technical H. S., Junior College, Engineering Schools—and as a basic course in PURE 
SCIENCE in Teacher Training Institutions. 
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Have You Seen 


the 1955-56 Edition of 
the CamboscO Order Book? 


If not, a complimentary copy is 


yours for the asking. 


You'll find it a helpful guide 
whenever you need apparatus, 
reagents or specimens, for Chem- 


istry, Physics or Biology. 


Your copy will be mailed, post- 
paid, immediately on receipt of 


your teaching address. 


CamboseO” SClENTIFIC COMPANY 


37 ANTWERP STREET, BRIGHTON STATION 
BOSTON, MASS., U.S.A. 
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School Science and Mathematics 


—a journal devoted to the improvement of teaching of the 
sciences and mathematics at all grade levels. 

—nine issues per year, reaching readers during each of the 
usual school months, September through May. 

—owned by The Central Association of Science and Mathe- 
matics Teachers, Inc., edited and managed by teachers. 


SUBSCRIPTIONS—$4.50 per year, nine issues, school year or calendar year. 
Foreign $5.00. No numbers published for July, August, September. 

BACK NUMBERS—available for purchase, more recent issues 75¢ per copy prepaid 
with order, Write for prices on complete annual volumes or sets. Consult annual 
index in December issues, or Educational Index to Periodicals, for listings of 
articles. 

The following interesting topics are discussed in issues of 1954: 

Geometry of Paper Folding—Mathematical Figures—The Digital Computer, a Chal- 
lenge to Mathematics Teachers—Rainmaking; a Contemporary Science Problem 
—Magnetism: Electromagnets, Present Day Conceptions of the Elementary Magnet, 
Ferromagnetic Bodies—Recreational Mathematics for the Mathematics Classrooms 
of Our Secondary Schools—New Books for High School Science Shelf—Standard 
Equipment for General Science—Synthetic Detergents. 


USEFUL REPRINTS—lorders for reprints must be prepaid) 


Atomic Energy: A Science Assembly Lecture, Illustrated ................ .25 
Mock Trial of B versus A—A play for the Mathematics Club.............. .30 
100 Topics in Mathematics—for Programs or Recreation ................ .25 
New Emphases in Mathematical Education, with bibliographies ........... .25 
Mathematics Problems From Atomic Science 25 
Optical Illusions: for high school mathematics ........................... .25 
Computations With Approximate Numbers ...............-0000cceeveeeee .25 
The Radical Dream—A Mathematical Play for Puppets ................... .20 
Geometry Theorems: A List of Fundamentals ....................60000000- .20 
Radioactive Isotopes: A Science Assembly Lecture, illustrated ............ .25 
Modern Periodic Arrangements of the Elements; illustrated .............. 25 | 
The King of Plants. A play for science clubs .25 
Three Families of Great Scientists: dramatized ...................60005. .30 
Some Lessons About Bees. A 32-page booklet; illustrated ................ .20 
The Triumph of Science. A play for auditorium programs ............... .25 
In a Sound Studio. A play: Physics and Music .................65600005- .25 
Apparatus for Demonstrating the Fundamentals of Radio ................ 20 | 
Youth Opens the Door to Cancer Control, bibliographies .................. . mi 
Science in the Grades: Practical Contributions—35 pp. ................... .30 
Extracting Aluminum. A one act chemistry play 15 
Vitalizing Chemistry Teaching. A Unit on the Halogens.................. 15 
A Scientific Assembly Program, Wonders of Science ..................... .30 
Projection Demonstrations in General Science .20 
Motion Pictures for Elementary Science ...............-ccccceeeeeeeveees .25 
SCHOOL SCIENCE AND MATHEMATICS 
Price $4.50—Foreign $5.00 
P.O. Box 408 Oak Park, Ill. 
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CENTRAL ASSOCIATION OF SCIENCE 
AND MATHEMATICS TEACHERS 
OFFICERS FOR 1955 


President: Milton O. Pella, University of Wisconsin, Madison, Wis. 
Vice President: Charlotte W. Junge, Wayne University, Detroit, 


Mich. 


Secretary-Historian: Virginia Terhune, Proviso Township High 


School, Maywood, Illinois 


Treasurer-Business Manager: Ray C. Soliday, Oak Park High School, 


Oak Park, Illinois 


EXECUTIVE COMMITTEE FoR 1955 
Milton O. Pella, President 
Charlotte W. Jun , Vice President 
H. Vernon Price, ent for 1954 


BOARD OF DIRECTORS FOR 1955 
Ex-Officio 
Milton O. Pella, President 
Charlotte W. Junge, Vice President 
H. Vernon Price, President, 1954, Univer-, 
sity High School, Iowa State University, 
Iowa City, Iowa 


Terms Expire in 1955 

Edward Bos, Proviso Township High 
School, Maywood, Ill. 

John E. Habat, Euclid Shore Junior High 
School, Euclid, Ohio 

James H. Otto, ‘Washington High School, 
Indianapolis, Ind. 

Iva Seonaer. Central High School, Fort 
Wayne, Ind. 


Terms Expires in 1956 

William Herbert Edwards, Central High 
School, Detroit, Mich. 

Buck Mallinson, Kalamazoo, 

ich. 

Louis Panush, Northeastern High School, 
Detroit, Mich. 

Reino Takala, Hinsdale High School, 


le, Til 


Terms Expire in 1957 
E. Wayne Gross, Laboratory School, Indi- 
ana University, Bloomington, Ind. 
Ralph C. Huffer, Beloit College, Beloit, 


is. 

Clyde T. McCormick, Illinois State Normal 
University, Normal, Ill. 

Willard D. Unsicker, University High 
— Towa State University, Iowa City, 
owa 


EDITOR OF THE YEARBOOK 
Luther Shetler, Bluffton College, Bluffton 


JOURNAL OFFICERS 
Glen W. Warner, Editor, Lakeville, Ind 
George G. Mallinson, Assistant Editor, 
Western Michigan College of Education, 
Kalamazoo, Mich. 


SECTION OFFICERS FOR 1955 
(Order: Chairman, Vice Chairman 
Secretary) 


Hubert L. Brooks 
High ll. 
Robert A. Bu ling Illinois 


State Teachers ollege, D DeKalb, Ill. 
Lula Casemore, Mac i igh 
Detroit, Mich. 


Chemistry 
Louis Panush, Northeastern High School, 
Detroit, Mich. 
Brother Fred. T. Weisbruch, Don Bosco 
High School, Milwaukee, Wis. 
Robert L. Walker, Lyons Se High 
— and Junior College, range, 


Elementary Mathematics 
F. Lynwood Wren, George Peabody Col- 
lege, Nashville, Tenn. i 


Mrs. Clarence Ethel ge Northern 
— State Teachers College, DeKalb, 

Elinor B. , Illinois State Normal 
University, Normal, Ill. 

Elementary Science 

Sister Mercy High School, 
Chicago, I 

Mrs. Emilie U Lepthein, Division of Visual 


Education, Chicago, IIl. 
Frank O. — Wayne University, 


General Science 
John D. Woolever, Mumsford High School, 
Detroit, Mich. 
Phil R. Gilman, East High School, Cleve- 
Fred L. Keel Proviso Township High 
iso 
School, Maywood, Ill. 
Mathematics 
oy E. Small, Knox College, Galesburg, 


Luther Shetler, Bluffton College, Bluffton, 


Ohio 
Hobart Sistler, J. 7 eee Morton High 
School, Cicero, Ill 


Physics 
Bastian er-Auer, Hinsdale hb 
School, Il. 
Edwin Vaughn, Western Michigan College, 


PawPaw, Price 
Robert L. Price, Joliet Junior College, 


Joliet, Til. 


Welch—smatiwood Biology Charts 


in Diagrammatic Colors 
For Teaching A Complete Course in Biology 


These Widely Used 
Charts Are a Valuable 
Addition to the 
Elementary Biology 
Laboratory 


UP-TO-DATE 
EASY TO 
UNDERSTAND 


DETAILED 
But not Complicated 


30 BOTANICAL 
CHARTS 
with more than 400 
drawings 


30 ZOOLOGICAL 
CHARTS 

with more than 350 
drawings 


SIZE 24 x 36 inches 
with 
NON-GLARE, WASH- 
ABLE, PROTECTIVE 
COATING 


Available for Constant 
pupil reference— 


No. 6939—BOTANICAL CHARTS, Set of 30, Tripod or Wall Bracket Mounting, Set, $27.50; 
Mounted on Round Steel Base with rollers—Set $37.50 


No, 6940—ZOOLOGICAL CHARTS, Set of 30, Tripod or Wall Bracket Mounting, Set $27.50; 
Mounted on Round Steel Base with rollers—Set $37.50 


No. 6941—BIOLOGICAL CHARTS, Set of 60, 30 Botanical and 30 Zoological Charts, Set 
$45.00 Mounted on Round Steel Base with rollers $55.00. 


Write for Circular 


W. M. Welch Scientific Company 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
Established 1880 


1515 Sedgwick St., Dept. $ Chicago 10, Ill. U.S.A. 
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GRAINLESS FARMS 


B. CLrrForD HENDRICKS 
457 24th Avenue, Longview, Washington 


It may have been a farmer from the plains who came to the north- 
west and said, 
“T arrived flat broke in midwinter, 
I found it enveloped in fog, 


And covered all over with timber, 
As thick as hair on a dog. 


I took up a claim in the forest, 
And set myself down to hard toil, 
For two years I chopped and I labored, 
But I never got down to the soil.” 


That lament, not-with-standing, his sons did “get down to the soil.”’ 
Their crops, however, confront the plainsman with some ‘“unex- 
pecteds.” 


Munt FARMS 


Longview, Washington’s Pacific Way skirts Columbia’s flat flood 
plain. From its higher level we looked down upon a sizable herd of 
sheep. Our driver remarked that those sheep were ‘‘mint-field- 
weeders.”’ ‘Their owner dares not use them more than one year,” he 
said, ‘‘For after the first year the sheep get smart and eat mint as 
well as weeds.” 

One of the heavy cost items of mint farming is that of keeping the 
field free from weeds. Weeds, mixed with the mint, at the distillery, 
add “weed oil” to that of the peppermint. ‘Weed oil” has a flavor all 
its own and that flavor does not enhance the sale value of the 
peppermint oil. (Mint is raised, it should be remembered, for its oil.) 

Mint farmers at their recent 1955 meeting heard favorable reports 
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upon the use of geese instead of sheep as weeders. One operator who 
used a flock of one thousand birds found he cut his weeding costs 
eighty per cent below that of Mexican labor. 

Mint farms of the northwest produce about one third of all pepper- 
mint grown in the United States. They have increased their mint 
acreage over three fold in the last ten years. The other comparable 
mint farms of America are in Indiana and Michigan. 


BuLB FARMS 


Seventeen year old Mary Carille was Daffodil Queen for Puyallup 
Valley Daffodil Festival the spring of 1954. The festival week-ended 
in a marine parade of 200 daffodil-decorated yachts. More than two 
million daffodils were used by the floats which entered the two-hour 
long parade. 

But Puyallup Valley is but one of the bulb-farming areas of the 
northwest. At Woodland, Washington, the honored personage was 
Tulip Queen, Shirley Jones. Other bulbs cultivated on these bulb- 
farms are: lilies, hyacinths, iris, crocus and narcissus. The volume of 
production has become such that Dutch imports, in recent years, 
have felt the competition. 

Bulb growing in the northwest began about fifty years ago. It 
reached its peak in 1948. Most of these bulb farmers got their ex- 
perience in Holland. They generally work small acreages of about 
thirty acres. The gross returns on such a field is around $35,000 but 
the production costs may be as much as fifteen or twenty thousand 
dollars. So bulb-farming isn’t likely to soon bring a “gold rush” to 
its fields. However, for its neighbors, its fields certainly add a colorful 
glamour to the landscape during bloom time. 


OYSTER FARMING 


The phrase ‘oyster farming” is not as far fetched as might at first 
appear. The commercial oysters of the northwest are planted. (In- 
cidentally, in 1940 Washington state stood second in America’s 
canned oyster pack.) The “‘seed oysters’ are oyster larvae secured 
from Japanese waters. The larvae, when planted in Washington state 
coast waters, grow two or three times as fast as they do in their orig- 
inal home waters. 

But oyster farming is not as simple as it may seem. There’s more 
to it than: plant the seed and wait for them to grow to market size. 
The fact that it is unnecessary to provide any food for the crop may 
be why oyster farming is mistakenly rated a loafer’s job. There is a 
sort of series of tasks that confront the oyster-cropper year in and 
year out; plotting the tide-land for seeding; planting the seed; spread- 
ing the growing oysters over the bed so they are able to feed and 
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fatten effectively; and finally the picking by hand or tongs. The last 
“round up” for the oyster is staged at the cannery. That, however, 
may be considered beyond the oyster-farmer’s responsibility. 


CRANBERRY Bocs 


Cranberries are cultivated on the Cranguyma peat bog farms near \ 
Long Beach, Washington. While this is the largest single farm there 
are others in that area. The harvest in that peninsula region for 1954 
was over one million pounds. The Cranguyma Farm not only grows 
cranberries but carries on a continuous study of uses. Just as George 
Washington Carver uncovered varied food and other uses for the 
sweet potato and the peanut so William Felz of Cranguyma Farm 
laboratories is lifting the cranberry to a respected and varied place 
upon the menus of the elite. It is reported that he now has fifteen dif- 
ferent cranberry products available. The end is not yet. 

That farm processes about twenty-five per cent of its production 
for sale in the form of these food specialties. The rest of the crop goes 
to the National Cranberry Association freezer plant for wider dis- 
tribution. Scarcely any of the picking goes to “fresh market’’ mar- 
keting. 

The northwest does not have a large fraction of the nation’s total 
acreage or annual yield of cranberries. The industry, however, is 
under concerned study by the states of Oregon and Washington and 
its acreage is increasing. In the past thirty years Washington produc- 
tion has increased by over twenty times. 

Tourists of the northwest are impressed by the “tall timber,” the 
rugged terrain, and the tumbling fish-filled streams. There are, how- 
ever, other arresting aspects of this region, not so obvious, but equally 
alerting for visitors who are not in too much of a hurry. 


MCA NAMES DR. WILLIAM E. CHACE, DIRECTOR 
OF EDUCATION 


Dr. William E. Chace has been named director of education by the Manu- 
facturing Chemists’ Association. Prior to his new appointment Dr. Chace had 
served as director of publications. He joined MCA in January, 1954. Immediately 
prior to this, he was Washington representative for Group Attitudes Corporation 
New York public relations firm. 

A former college official and teacher, Dr. Chace holds an undergraduate degree 
from Princeton University, an M.S. from the University of Virginia and a Ph.D. 
from the University of North Carolina. During World War II he served as a 
White House Correspondent and for three years was with the Office of War 
Information, British Supply Council, for which service he was decorated by the 
British Government. The MCA represents over 90% of the productive capacity 
of the chemical industry. 
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THE 55th ANNUAL CONVENTION 


The fifty-fifth convention of the ‘Central Association of Science 
and Mathematics Teachers” will begin at 9:15 a.m. on Friday, 
November, 25th in the Sheraton Cadillac Hotel, Detroit, Michigan. 
Have you received your “Yearbook” containing the details of the 
convention? Have you made your reservations at the hotel? 

Teachers in and around Detroit have planned an excellent pro- 
fessional and social. program for all. You owe yourself this profes- 
sional opportunity. You should hear Dr. Howard Fehr, Dr. Harry 
Carver, and Dr. Rose Lammel. You will have the opportunity to 
visit the campus of Wayne University. You will visit the automobile 
capital of the world. 

During this meeting, you will be called upon to vote on changes in 
the By-Laws. This will change the government of the association. 
New officers will be elected by the votes of those present. 

You are reminded that this is your association. Its success in mak- 
ing contributions to education depends upon you. I would like to meet 
each of you in Detroit. 

Send .your reservations to: 

Reservations Manager 
Sheraton Cadillac Hotel 
Detroit 31, Michigan 
O. PELLA, President 


RELIEF MAP OF CALIFORNIA 


A big, colorful, relief map of California was published today by Aero Service 
Corporation, Philadelphia, worldwide aerial mapping company. The new map, 
printed in eight vivid colors on heavy plastic and formed in third dimension, puts 
map facts right at your fingertips. 

The map is 41 by 47 inches. Its scale is 1 inch equals 16 miles (or a ratio of 
1:1,000,000). The distance between Los Angeles and San Francisco on the map 
is 22 inches, or 352 air miles. A conventional plaster model of this size would 
weight over 200 pounds; this Vinylite map weighs only 2 pounds. The map sur- 
face has been plastic-coated so it can be marked freely with china marking pencil 
or wax crayons. Marks, dust and fingerprints wipe off easily. 

Three maps are combined in one in this new relief map. It shows: 


1) Land forms (mountains, valleys, drainage patterns) 

2) Land use—10 different use categories 

3) Geographic names—over 3,000 including 2,000 cities and towns, plus rivers 
lakes, canals and aqueducts, national parks and monuments, State parks, 
State and U. S. highways, railroads, military & Naval bases, civil airports. 


The relief map of California costs $45.00, f.o.b. Philadelphia. It will be on sale 
in California stores or may be ordered from Aero Service Corp., Philadelphia 20. 

If more information is wanted, please write or phone E. E. Dando, Aero Service 
Corp., 68 Post St., Room 420, San Francisco 4. His phone number is Yukon 
2-4796, 


508 


- 
= 
= 


“ENDLESS NUMBERS” (REPETENDS) 


EXPRESS THE DECIMAL EQUIVALENTS OF COMMON FRAC- 
TIONS TO AN INFINITE NUMBER OF DECIMAL PLACES— 
WITH PERFECT ACCURACY 


DoNnaLp V. MircHEeLi 
12345 Sand Point Way, Seattle 55, Washington 


In computing a table of decimal equivalents of common fractions 
(1/2 to 99/100), accurate to any desired number of decimal places, 
it is necessary to freely employ the properties of repetends (recurring 
decimals)—which have not been shown in elementary mathematics 
texts for over 100 years. What they are, and how they operate, be- 
comes increasingly evident as the construction of the tabulation 
progresses. 

With the exception of the prime numbers 1, 2, and 5, any prime 
number (and its multiples) when placed in the reciprocal (denomi- 
nator) position and evaluated as a decimal, is a REPETEND—an 
endless number. For instance: , 

“1” divided by “3” is “the repetend three-tenths,” or .3, or 
.333333333333333333 +--+ and on endlessly. In Repetend Notation 
a dot over a digit means that, for extreme accuracy, it may be re- 
peated to any desired number of decimal places. 2/3 is .6, or 
.666666666666666666 etc., an endless string of sixes. 1/9 is .1 or an 
endless string of ones. 2/9 i is .2. or .222222222 etc. endlessly. 3/9 is 3 
(as above for 1/3). 7/9 is .777777 or .7 if preferred. 9/9 (which exactly 
equals 1.000000) is exactly 9—“the repetend nine-tenths.” (That 
fact is very useful in precision computing.) 

1/7 is the 6-place repetend .142857, or .14285714285714285714 - 
alad on endlessly. (Two dots above a number means that the digits 
indicated—and whatever is between them—may be repeated in the 
same order for as many times as is desired.) In the short-division 
setup hereunder, note that the “remainders” at each step are evalu- 
ated in the quotient as an endless decimal. They show correct values 
for all the 7ths—in convenient form—when placed in the order of 
their increasing values. 


3 26 3 «—(remainders) 
1.0fF OF OF OF 04F040F 0F0 040 
1/7 is Age . etc. endlessly. 


$2648 $2645 3 


7777777777777 
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Tabulated in the order of their increasing values: 


1/7, 2/1 3/7 «8/7. (77/7 to check) 
142857 .285714 428571 571428 .714285 .857142 (.999999 or .9) 


(As used for percentage problems—and baseball percent standings: 


14.29% 28.57% 42.86% 57.14% 71.43% 85.71% and 
143 286 429 571 714 857 ) 


To check for errors: Add the decimal value of 1/7 to that of 6/7 
(to yield 999999), the values of 2/7 and 5/7, 3/7 and 4/7, and 1/7 
and 2/7 to 4/7. This further verifies the fact that 7/7 (or 1.000000) 
exactly equals .9—‘the repetend nine-tenths.” 

The 7ths values show (in miniature) another very useful charac- 
teristic of repetends. Where applicable, it cuts the required computing 
operation in half. It is this: the digits in the first half of the array 
are the “‘negatives’’ of those in the second half—and the second-half 
digits are “negatives” of the first-half digits. (For our purpose, ‘the 
Negative” of a number is the difference between it and a like number 
of 9’s.) Examples: The first half of the 1/7 value is 142. Then the 
second half is 857. (Check: when superimposed and added they 
yield ““999”.) Similarly, if given the fact that the value of the first 
half of 1/17 is .05882352, its second half is then 94117647. (Add them 
to verify as above.) The complete array is .0588235294117647— 
from which the tabulation of 17ths is easily set up. (Select starting 
points along the line which yield increasing values. 2/17 is .117647, 
3/17 is .176471, 4/17 is .235294, etc.) Similarly 1/97 is a repetend of 
96 decimal places. When the first 48 places are known then the rest 
may be written immediately as their “negatives.” The array then 
shows all the values of the 97ths—from 1/97 to 96/97—-with perfect 
accuracy to any desired number of decimal places. 

When it was discovered that the decimal equivalent of 1/7 was a 
6-place repetend which contained correct values for the other 7ths 
(2/7 to 6/7)—-without further computing being required—and that 
the 1/17 value was a 16 place repetend which contained correct 
values for all the other 17ths (2/17 to 16/17), it began to appear that 
the expected “paper work” involving in computing the decimal 
equivalents of all common fractions from 1/2 to 99/100 (over 5000 
items) could be greatly simplified. 

As might be expected, 1/19 was found to be a repetend of 18 places. 
1/23 is a repetend of 22 places. 1/29 is a repetend of 28 places. They 
all contain correct values suitable for table construction. But with 
the 1/31 evaluation the “‘pattern’”’ broke into something new. They 
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require two 15-place repetends with which to show the decimal values 
of 1/31 to 30/31. For the 37ths twelve 3-place repetends are required. 
For the 41sts eight 5-place repetends are used. 

Since such a table is something new to mathematics literature a 
brief explanation of its inception and significance is in order. In times 
past only a few tables of Decimal Equivalents were available. That 
of 64ths (of an inch) was commonly posted in machine shops of tech- 
nical schools—1/64 to 63/64 evaluated as the decimals .015625 to 
.984375. (Incidentally, add the two values to get the decimal value 
of 64/64.) During the recent war-stress period—in the construction 
industries and allied agencies—there was a “‘crying’’ need for a “‘fast 
operating”’ table of the decimal equivalents of all common fractions 
from 1/2 to 99/100 (over 5000 items) correct to at least 6 decimal 
places. 

In 1945 a highly condensed (4 page) version of the 10 page—5000 
item— original tabulation was published. I had computed it for use 
in the Boeing Technical Training Program. It shows the original setup 
for the decimal equivalents of 1/2 to 52/53 and easily yields correct 
6-place values for all the rest of the 5000 items (1/54 to 99/100) by 
adding two of the 7-place values from the tabulation of 1-to-9 times 
1/54 to 1/100 shown there. 

Hereunder is the start of both tables. (All decimal points omitted.) 


Six Place DECIMAL EQUIVALENTS of Common Practions a ree" indicated) 
1 2 4. 5 6 7 = 


In the Repetend netetion, # dot over a digit 
meons that it may be repested to as meny 
as is desired. Two dots feans 


= that the digits indicated, and 
order. 
555558 666666| 777777 868888 


4 5 6 7 
4 

41 5 75 

{2) (8) (6) (7) ig) 

3 issess $es615 461536| 830461 615304 892307] 

14 071429 142857 214286] 285714 357143 428571|5 571428 642857 

735535 6 955555 
16 0625 125 1675 | 25 3125 «375 5625 


9575 


75 
058624 117647 176471) 235294 294118 352941 411766 4706588 529412) 666236 


From "Take the Sting out of Mathematics." by Donald V. Mitchell. 


‘<= 


Ooo 


When first published, the foregoing table seemed to have few uses 
beyond that of showing any desired decimal equivalent by direct 
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readings from the table. Later it began to be seen as a great time and 
energy saving tool for the quick solution of long-division problems. 
As commonly taught, the long-division operation is rated as the most 
awkward of all elementary-computing operations. 

If one wishes to break that “bottle-neck’”—solve division-type 
problems by SIMPLE ADDITION—try using the above table for 
the quick and easy solution of problems with two-digit divisors. 
Example: Divide 413.68 by 17. (Round each value even with the first 
one used.) The table shows that: 


4x0 i7ths ism2 3.5294 (Use 4/17 with a point shift.) 
4 17ths is "764 (Use 13/17 as is.) 


17ths is 3 (Use 6/17 with a point shift.) 
8« 17ths is 47 (Use 8/17 with a point shift.) 
4 , 3.6 8 17ths is 2 8: 3 3 4 1 (Exact to 6 places.) 


This shows that the table is a fast operating DIVISION TABLE 
the first of its kind ever published. The 4-page—condensed version— 
is available for classroom use. The 10-page—5000 item—setup is as 
yet unpublished. 

The Realm of Repetends is full of an astonishing array of unpre- 
dictable mathematical coincidences. It opens a new field in elemen- 
tary arithmetic for original research and enjoyment. 

For example: Notice what happens when a number is “‘doubled” 
over and over again—to any desired number of times. Example: 
Start with “7 doubled” (14). Double it again and again (28, 56, etc.) 
for as many times as you wish. For each new value allow the setup to 
extend just two places farther to the right. Use some convenient way 
to care for the overlap of carries. Add as shown. 

448 716 
42856 896 14 
1 


Mim A 7142857142 $571428.... 

(From page 40 of Take the Sting out of Mathematics by the writer.) 

Doubling Numbers is one of the first methods of operational 
mathematical thinking employed by pre-school children. They seem 
to use it freely prior to any formal instruction in Addition. Also- 
where speed and accuracy are required—it is favored by adults. In 
the following solution it is used freely in making tabulations for 
computing where the properties of repetends are employed. Exam- 
ple: A receptacle of 1475 cubic inches can hold how many gallons of 
liquid? (Solve and check. Make tables of 1-to-9 times 231 and 1/231. 
231 is 11%7X3. Double 1 for 2, 2 for 4, 4 for 8. Add 1 & 2 for 3, 
2°& 3 for 5, 3 & 4 for 7, 4 & 5 for 9.) 
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7) 1/11 is .09090909 — as shown in the Table. 
3) 1/77 is .612987$A — as shown in the Table. 
1/231 is .0 0 4 3 2 9 (Beyond the range of the Table.) 


1-to-9 times 1/231 1-to-9 times 231 


1— 231 
2— 462 
693 
4— 924 
$— 1155 
6 — 1386 
7 — 1617 
8 — 1848 
9 — 2079 


(To check.) 


1/231 i is 1386. 


1475. 1/231 is , 6.386 X 231 


Oe 


Answer: The receptacle holds 6.386 gallons exactly. 

It should be noticed, in the foregoing solution, that both Multi- 
plication and Division operations are accomplished by a very simple 
Addition. This is in line with the modern (scientific) trend to use 
methods and equipment which will make mathematical computing 


at all levels, easier and more accurate. 

The sudden appearance of the 6-place repetend (1/231 evaluated) 
shows how easy and efficient computing is in the Realm of Repetends. 
If you complete the tabulation of the Decimal Equivalents of all the 
23ists (1/231 to 230/231) you will find that it shows 198 6-place 
repetends, 30 2-place repetends (.03, 06, etc.), and 2 1-place repetends 
(.3 and .6). The 198 items are shown on 33 6-place repetends——by 
moving the decimal point to other positions. 

Furthermore, notice that in any of the 6-place repetends the sum 
of the digits used (added “horizontally”) is always 9 or a simple 
multiple of 9 (18, 27, etc.). And that, if the complete table of 231sts 
is available (230 items), solve by adding 100 times the 14/231 value 
to the 75/231 value—6.060606 and .324675—1o yield 6.385281 as the 
precise answer (to six decimal places). 

The setup of “1-to-9 times” any factor—and its reciprocal—is 
a very useful operational method. It assures speed and exceptional 
accuracy by showing exact values for all nine of the possible partial 
products prior to their use in the problem. If then, by additive- 
subtraction (one digit at a time)—or by inspection—the difference is 
written immediately below the dividend (in place of the usual method 
of subtracting the partial product), the “‘next place” may be brought 


513 
; is 022 .006, is 1.4 
1476.7 


514 SCHOOL SCIENCE AND MATHEMATICS 


down immediately in preparation for the next step of the solution. 
These features used to shorten long-division are clearly shown in the 
following example: Divide “1” by “17” to show it as a repetend of 
16 places. (Show only the differences with “0” annexed.) 


17’s (O05 88235294117 647 


17 17) 1.00 0090000 
1 4(0 


85 (Remaindérs 6 (0) 


| only.) 9(0) 

119 
136 1 6(0) 
153 7(0) 
2(0). 
3(0) 
1 3(0) 
1 1(0) 
8(0) 
1 2(0) 


| 

iS) 


Another way to derive this particular repetend is to find the Ist 
four digits (as above or otherwise) and then multiply that value 
(0588) by 4 four or more successive times. Results: 2352, 9408, 
37632, 150528, etc. Set them to follow each other but to use only 4 
new decimal places at each step. (Care for the overlap of carries.) 
Add as shown. 


| 317632 
058823529408 1530528 etc., endlessly. 


1/17 is .058823529411764705 ete. 


The idea that a decimal equivalent value may be developed by 
starting with a two-digit number—‘‘01,” for instance—and by re- 
peating it endlessly (or multiplying it by 2, 3, 4, etc. at each step), is 
an astonishing feature of the repetends near the end of the table— 
starting at the 1/100 value and going “backward”’ toward the front 
of the table (values for the 99ths, 98ths, 97ths, etc.). Notice that as 
the denominators decrease in value the “multiplier” increases. 


01 is the decimal value of 1/100. It is not a repetend. 

Oi or .01010101010101 - - - endlessly is 1/99. .37 or .373737 is 37/99. 
010204081632 rr Hae at each step, is 1/98. .07142757 is 7/98. 
01030927 etc. (X3 at each step) is 1/97. .0309278 is 3/97, etc. 
.0104166 is 1/96. Similarly values for the 95ths, 94ths etc. may be 
developed. 
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From all the foregoing it must be evident that repetends—known 
also as Recurring Decimals—express the value of their common frac- 
tion equivalents with perfect accuracy to an infinite number decimal 
places. Each one is a marvelous thing by itself, and an astonishing 
example of the scientific character of the Science of Mathematics in 
the Division Area—just as the tabulated Multiplication Table does in 
the Multiplication Area. 

Although repetends have not been shown in mathematics texts 
for over 100 years their revival opens up a marvelous area for original 
research and enjoyment. They suddenly appeared, during the war- 
stress period, when an effort was made to quickly upgrade adults by 
presenting mathematics in its true character—AS PURE SCIENCE 
—instead of as an academic tradition. The saving in Time, Energy, 
and Man-Power was enormous. Anything really scientific is far 
superior to its traditional counterpart. 

Something over 100 years ago the Master Mathematician Karl 
Friedrich Gauss (1777-1855) stated that ‘Mathematics is the Queen 
of the Sciences—and Arithmetic is the Queen of Mathematics.” 
Only recently has the understanding of the nature of factual (scien- 
tific) thinking become sufficiently clear to permit its application to 
areas where traditional thinking has dominated educational prac- 
tices. In an effort to improve mathematics we applied the now known 
laws of correct, scientific thinking to the known areas of elementary 
arithmetic—to see if the subject could be more effectively presented. 
The result was astonishing. 

At each step the scientific nature of mathematical thinking re- 
vealed the subject in an entirely new light—as pure science—wherein 
everything is in correct order—perfectly related to everything else in 
the Realm of Mathematics—and operating with EASE, SPEED, 
and ACCURACY—and automatically precluding everything awk- 
ward, difficult, or involved. It was quite evident that, to “go over” 
at all, it must be presented as pure science. 

Those who are serious about becoming Master Mathematicians 
over the range of elementary arithmetic—addition to solid trigo- 
nometry—are invited to add computing with the properties of 
repetends to their professional equipment. They require about 5th- 
grade level of operational thinking. 


The Properties of Repetends are shown on pages 39 to SO of Take the Sting Out of Mathematics, 1953, by Au- 
thor-Publisher Donald V. Mitchell, 12345 Sand Point Way, Seattle 55, Washington. 


Hobbyist’s magnifier, a microscope-like instrument designed for examining 
such things as stamps, coins, leaves and mineral specimens, provides an erect 
unreversed image of the object viewed. Field of vision is unusually wide and the 
only light needed is ordinary room illumination. 


BERNARD CLIFFORD HENDRICKS, 
EDITOR FOR SCIENCE 


Professor Hendricks is so well known that even a few words of in- 
troduction seem entirely unnecessary. The editor of this JouRNAL 
had not been long on the job until he heard from Professor Hendricks 
of the Chemistry Department of Nebraska University. His article, 
“The Chemistry of Power” was published in 1927. Since then he has 
been a frequent contributor. In recent years, since he retired from 
active teaching, he has written on many science topics. He did not 
retire; he only changed places and continues his interest in science 
and teaching. 

It would be superfluous to attempt to tell much of his preparation 
for teaching and research. Born in Jasper, Missouri Jan. 26, 1883; 
graduated from Jasper High School in 1898, from Peru (Neb.) Normal 
in 1906, Peru Teachers College in 1910, B.Ed., University of Nebraska 
in 1911, B.Sc., University of Chicago in 1914, M.S., University of 
Nebraska in 1923, Ph.D. 

In 1913 he married Mary Elizabeth Curry. To this union were born 
two daughters both of whom married Doctors. His teaching experi- 
ence includes that of a rural teacher, village school, principal, and 
superintendent. As a college teacher he was at Peru Normal, Peru 
Teachers College, University of Nebraska. At the last named he 
spent 33 years in the Chemistry Department closing in 1951 as 
Professor of Chemistry. He served as a radio instructor in the First 
World War. He is a member of the American Chemical Society, a 
Fellow of the AAAS, and has held leading offices in a number of the 
Nebraska State Chapters of these and other Associations. He is also 
a member of Sigma Xi and Phi Lambda Upsilon. 

His research includes work in diffusion of gases through hot metals 
and alloys, thermo-density of sugar solution, and many studies in the 
educational field of chemistry. He is an author of both textbooks and 
laboratory manuals in chemistry, and has written many articles for 
the Journal of Chemical Education, ScHoo. ScrENCE AND MATHE- 
MATICS and other educational journals. He is listed in Leaders in 
American Science, Chemical Who’s Who, Who’s Who in American 
Education, American Men of Science and other state and regional 
directories. 

For his great interest in science in general we are listing him as our 
Physical Science Editor. 

GLEN W. WARNER 


An error gracefully acknowledged is a victory won. 
—CAROLINE L. GASCOIGNE. 
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A CLASSROOM WINDOW WEATHER STATION 


GLENN F. Powers AND WILL S. De Loacn' 
Arkansas State Teachers College, Conway, Arkansas 


Atmospheric pressure can be measured inside a building, but tem- 
perature and humidity measurements need to be made on the outside 
air if they are to be related to the weather and its changes. A window 
box has been devised to hold a recording thermometer, a recording 
barometer and a recording hygrometer so that they measure and 
record external conditions, but are easily accessible and can readily 
be seen and read through the window. 

A small, ventilated box with sloping shed-type roof was con- 
structed and mounted just outside one of the physics lecture room 
windows. The box is approximately 39 inches long, 14 inches high at 
the front, and 10 inches high at the back, with a width of 12 inches. 


The back of the box is louvered. The front of the box is of glass and 
hinged, facilitating access to the instruments. Lag bolts and metal 
braces were used to mount the box permanently on the building. 
The front of the box is just far enough from the classroom window to 
allow the window to be raised and lowered. The instruments can 
easily be seen and read through the glass without being disturbed. 

The windows of the lecture room are far enough above ground 
level to preclude tampering with the box from outside the building 
without a ladder. The front is kept locked with a small padlock to 
discourage tampering from inside the building. 

Once a week, the instruments are removed, clocks wound, and new 
records inserted. Each record is dated and the records are being 
saved. 


Some difficulty was experienced with the barograph and the 


! Present address: Catawba College, Salisbury, North Carolina. 
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thermograph which were old instruments. During extremely cold 
weather the clock motors occasionally stopped. It was found neces- 
sary to replace one motor and repair the other. A lighter oil than that 
ordinarily used seems advisable for such conditions. 

Although the fact that the instruments are mounted so near the 
building undoubtedly affects their records, this disadvantage is more 
than offset by the gain in student interest. No attempt has been 
made to force students to observe these instruments, but they regu- 
larly congregate around the weather station between classes. In ad- 
dition to the regular classes that meet in this room, it bas been noted 
that other students in the building drop in to see “what the weather 
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MATHEMATICS AND MONEY 


J. E. SLAUGHTER 
Southern University, Baton Rouge, La. 


Nothing consumes more of our time, thought, and energy as 
making, spending and saving money. Since we live in a money econ- 
omy, it is a foregone conclusion that the average person will face 
many problems relative to making, spending and saving money. 
Consequently, teachers should prepare young persons to meet these 
problems realistically and intelligently. 

Teaching young people to be thrifty is not enough. They need 
experience in both spending and saving. It is the responsibility of the 
school to provide opportunities for these experiences. Experience in 
spending and saving can best be gained through practice in the 
management of money and other economic resources. 

Listed below are some suggestions for mathematics teachers who 
wish to provide experiences in the use of money for their pupils: 


LEADING QUESTIONS 


What is money? 

Why do we need money? 

What is meant by a family’s income? 

Does your family have a budget? 

Is budgeting necessary? 

Why is it necessary to save? 

Which members of the family should make the spending and saving 
plans? 

Do you have an allowance? 

Why are goods bought on credit usually higher than goods bought 
for cash? 
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What is a savings account? 

What is a checking account? 

What is interest? 

Why is interest on loans higher than interest on deposits? 

What is the value of insurance? 

What is the consumer price index? 

Why does the government encourage persons to buy war bonds? 


SUGGESTED ACTIVITIES 


Operating a school bank 

Working in the school canteen 

Sponsoring and conducting the sale of savings bonds and savings 
stamps 

Planning and issuing a school newspaper 

Visiting banks, building and loan associations, post offices, in- 
surance companies, tax collector’s office, telegraph office, and 
pawn shops 

Finding the cost of the supplies furnished by the school; finding the 
total cost and the cost per pupil 

Writing deposit slips, checks, and receipts 

Making budgets 

Ordering from catalogues 

Reading the gas meter and finding the cost of the gas used by the 
school 

Examining contracts from several companies for the purchase of 
articles on time payments 

Examining various kinds of insurance policies 

Filling out income tax forms 

Making a study of the average annual income of persons in various 
professions 

Interviewing loan sharks, building contractors, representatives 
from the Better Business Bureau, and used car dealers 

Having a panel discussion on the different ways of investing money 

Making graphs to illustrate fluctuations in the cost of living 

Working problems involving budgeting, banking, simple and com- 
pound interest, taxes, insurance, and stocks and bonds 


Toy cookware, copper-clad stainless steel with cool, safe plastic handles, per- 
mit little girls to do a little honest-to-gosh cooking, not just “play-cooking.” 
Small replicas of a popular line of utensils, the cookware looks just like Mom’s. 


Insect killer, a cone that burns slowly like a cigarette, disperses a deadly vapor 
in the air. Used as directed, in a closed room, the new product kills flies, mosqui- 
toes, sandflies, moths, wasps, spiders, silverfish, ants and roaches, 


THE DECIMAL POINT IN SLIDE RULE CALCULATIONS 


Don L. Lewis 
New Dorm, San Marcos, Texas 


The primary purpose of a slide rule—to quickly and with some 
accuracy make length calculations—is often defeated by the user’s 
inability to speedily locate the decimal point in his answer. The fol- 
lowing method for placing the decimal point is quickly learned and 
will give the user of it a new confidence in the accuracy of his slide 
rule calculations. 

It is found convenient when working with large numbers to express 
the number as less than ten and multiplied by the appropriate power 
of ten. Thus 768,000 becomes 7.68 10° and similarly 0.00768 be- 
comes 7.68X10-*. This procedure is easily recognized as simply 
finding the characteristic of the number as in logarithms. 

When multiplying with the C and D scales, the movable scale 
either projects to the left or right of the body of the slide rule. When 
working with the C and D scales, a projection to the left adds 1 to the 
characteristic of the answer when multiplying or subtracts 1 from the 
characteristic of a quotient. The characteristic of a product will equal 
the sum of the characteristics of the multipliers plus the characteris- 
tic of one added each time a projection occurs. (When multiplying 
like numbers the exponents are added.) Similarly a division problem 
which results in a leftward projection of the movable scale will sub- 
tract one from the characteristic of the quotient. In combined opera- 
tions of multiplication and division, the net change in characteristic 
because of leftward projection added to the sum of the multipliers 
from which have been subtracted the sum of the divisors will give 
the characteristic of the answer. 


(760 ..0)(89.0) 1 projection in multiplication 
= 193.0 projection in division 
35.0 +2 characteristic of Ist factor 


+1 characteristic of 2nd factor 
—1 characteristic of divisor 


+2 characteristic of answer 


The process for determining the decimal point when using the 
reciprocal scale (CI scale) is identical except a change in characteristic 
of the answer occurs upon rightward projection of the movable scale. 

The beginning user of this method may at first write down the 
characteristics added or subtracted as a result of projection but 
later he will find that he will be able to mentally calculate the 
characteristic. 
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AN IMPROVED AND CONVENIENT APPARATUS 
FOR BURNING PHOSPHOROUS IN A VOLUME 
OF AIR 


TO DEMONSTRATE THAT AIR IS APPROXIMATELY 1/5 OXYGEN 


MeENNow M. GUNKLE 


Thornton Township High School and Junior College, 
Harvey, Ill 


No data is at hand to show how many instructors in chemistry, 
at the secondary school level, allow the students to handle white 
phosphorous in the laboratory. It would be predicted that none do 
so. However, using white phosphorous in the classic experiment to 
show that a volume of atmospheric air approximates one-fifth oxygen 
by the method of floating phosphorous on a hollowed out cork, or in 
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Fic. 1a. Showing construction of 
triangular tray for holding phosphor- 
ous; (1) cut out triangle A BC; (2) cut 
out corners marked X ; (3) fold along Fic. 1b. Showing corners of tray tied 
dotted lines. together with nichrome wire. 


a crucible, and then trying to place an inverted hydrometer jar over 
it, is dangerous, cumbersome, and most inaccurate. With expansion 
of the heated volume of air it is always probable that the gas will 
bubble under the lip. Many times the cork or crucible tips which 
necessitates beginning the experiment over. Igniting the phosphorous 
with one hand and placing the jar with the other is awkward pro- 
cedure. Safety precautions are practically cast aside each time this 
old method of procedure is followed. 

In the following is found an improvement that provides safety, 
ease of manipulation, and fairly accurate results. The preparation of 
the apparatus will involve a little of the instructor’s time at first but 
the instrument lasts a lifetime for demonstration purposes. 
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MATERIALS NEEDED: 1 hydrometer jar (one-liter capacity), 1 
battery jar (one-gallon capacity), large one-hole rubber stopper to 
fit the hydrometer jar, short piece of glass tubing—4—S inches long, 
small rubber stopper—number 1 size, piece of iron wire 1/16 inch 
in diameter (handle from deflagrating spoon), wire-asbestos mat, 
nichrome wire. 
Assembling the Apparatus: The first problem is to get a hole, ap- 

proximately 1/2 inch in diameter, in the side of the hydrometer jar 

just above the base. One may attempt it himself or send it to a glass 
company to be done. The short piece of glass tubing is placed through 
the large rubber stopper. The tray for holding the phosphorous is 
made from a wire-asbestos mat. Nichrome wire is used to hold the 
tray suspended from the large rubber stopper. A three-cornered tray 
is easily constructed and is shown in Figures 1a and 1b. 


Fic. 2. Showing assembly of items onto large rubber stopper. 


The tray should hang approximately 8 inches under the rubber 
stopper. Also the iron wire, or ignition wire, should extend from the 
small (number 1) rubber stopper through the glass tubing almost to 
the bottom of the tray. The small stopper should be bored out about 
1/4 inch deep around the inserted wire so as to fit snuggly onto the 
top of the glass tubing which protrudes slightly above the large 
rubber stopper, making it air tight when closed. 


bber stopper 
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Figure 2 is a diagram of the large stopper, glass tube, small stopper 
and iron wire, nichrome and tray assembly. 

Before using the completely assembled apparatus the hydrometer 
jar may be marked so that readings can be observed rather than 
measured. Marks may begin 12 inches below the lip end and gradu- 
ated in 1/4 inch divisions. The cylinder can be marked with red 
pencil and then shellacked to preserve the markings. The apparatus 
is now ready for use and Figure 3 shows the whole assembly. 

Procedure in Operating: Remove the small stopper and the ignition 
wire from the glass tubing. Remove the large rubber stopper assembly 
and place in a convenient position close to the battery jar. With the 
hydrometer jar standing in the battery iar add water until the menis- 
cus is at the lower mark on the hydrometer jar. The hole at the bot- 
tom of the hydrometer jar provides a means for the water levels to 


Water 
eurf ace 


Battery 
Jar 


Fic. 3. Showing assembly of hydrometer jar standing in battery jar. 


become equal. Have the white phosphorous handy, under water. 
Hold the roll of phosphorous with a pair of tongs under water in a 
water pan and cut about 1/4 inch from the roll. Pick up the large 
rubber stopper assembly with one hand and with the tongs in the 
other place the cut piece of phosphorous in the asbestos tray. Quickly 
place the assembly in the hydrometer jar. At this time it is convenient 
to clear the table of the loose phosphorous and the water pan by 
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putting these materials out of the way. Now press the large rubber 
stopper firmly in the hydrometer jar so as to effect an air tight seal— 
moistening the stopper aids in this. Pick up the small stopper con- 
taining the iron wire. Heat the end slightly in a bunsen burner flame. 
Put the end down through the glass tubing, touch the phosphorous 
in the tray, then press the stopper down over the glass tubing effect- 
ing an air tight seal. 

The apparatus is now in operation and can be observed. When the 
reaction is completed and the hydrometer jar is at room temperature 
the water level outside the H-jar should be brought back to the 
origina] height. Calculation will show that water now occupies close 
to 20 per cent of the original air volume inside the hydrometer jar. 


THE RECOVERY OF WESTERN GERMANY 


Every recent survey of European affairs has emphasized the astonishing post- 
war recovery of Western Germany. Less than ten years ago the country was in 
ruins, its civil administration in a state of collapse, its commerce at a standstill, 
its scientific and educational institutions reduced to almost complete inactivity. 
In contrast, the German Federal Republic is today one of the strongest states 
in Western Europe, with a booming economy and thriving international trade. 

Western Germany’s recovery of trade and industry has been so spectacular 
that it is in some danger of overshadowing even more solid achievements in some 
other fields, notably in education and research. Indeed, without the tremendous 
contributions of research it is doubtful whether German industry would be in the 
commanding position it holds today. 

The recovery of science and education is all the more remarkable in that their 
disintegration had actually begun before the war. The consequences of Nazi 
efforts to turn education to ideological ends are well known. So are the results 
of the loss of many of Germany’s ablest scientists through emigration or dismissal. 
In this connection it is of interest to note that Professor Max Born, one of 1954’s 
Nobel prizewinners in physics, has recently returned to Heidelberg from Edin- 
burgh where he had come as a refugee in the mid-thirties.—-Wiley Bulletin, 
Overseas Edition, John Wiley & Sons, Inc. 


LOS ANGELES CITY COLLEGE MATHEMATICS PRIZE 
COMPETITION 


The Fifth Annual William B. Orange Mathematics Prize Competition for Los 
Angeles high school students was held May 14, 1955 with 171 students from 38 
schools participating. Teams of up to five students were selected by the mathe- 
matics departments of the respective high schools to take the 2} hour written 
examination. 

Individual honors went to Don Charnley, Franklin High School, and Gordon 
Hughes, Hamilton High School, who tied for first place. Each wins $25 and an 
engineer’s slide rule. 

Team honors went to Van Nuys High School, winning a year’s possession of 
the William B. Orange Competition 40 inch bronze trophy, with appropriate 
engravings. The Van Nuys team consisted of Louis Jaeckel, Mel Cheslow, and 
Mike Raugh, who placed 3rd, 4th, and 6th respectively. Close runner-up was 
Verdugo Hills High School, placing 4 in the top ten. 
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DINOSAURS YESTERDAY—PETROLEUM TODAY 


James K. ANTHONY 
Southern University, Baton Rouge, Louisiana 


Probably no animals that have ever roamed the earth—past or 
present—have intrigued man as much as those menaces of the Meso- 
zoic, the dinosaurs.* Man’s imagination has been allowed to run riot 
in attempting to visualize life in that bygone era. Fossil remains of 
many of these creatures give mute testimony of the strenuous struggle 
the smaller animals had for survival on the one hand and how the 
forces of nature subdued the larger animals on the other. What has 
contemporary man found out about these prehistoric creatures? 
Aside from being biological oddities what is this relationship of the 
past with the present? 

Of the hundreds of prehistoric animals our discussion will con- 
cern the reptiles of the Mesozoic Era. This unit of geological time 
lasted about 200,000,000 years. Starting with the Triassic period 
140,000,000 years ago and extending through the Jurassic to the Cre- 
taceous approximately 60,000,000 years ago we find many bizarre- 
looking monsters. Taxonomically, this group is listed as follows: 


Phylum Chordata 
Sub-phylum Vertebrata 
Class Reptilia 

Order 1: Saurischia 

These animals were found in the Triassic, Jurassic and Cre- 

taceous periods. They had front teeth and side teeth. Some 

were carnivorous, others herbivorous. The animals were fur- 

ther characterized by having an anteriorly-located pubis. 
Sub-order 1: Theropoda 
These animals were bi-pedal, carnivorous and lived up- 
land. This group is best represented by the Allosaurus, 
Tyrannosaurus, Gorgosaurus, Albertosaurus, Dromaeo- 
saurus, and Struthiomimus. 
Sub-order 2: Sauropoda 
These were the swampland dwellers. They were quadri- 
pedal and herbivorous. They had front teeth in their small 
skulls which were located at the end of their long necks. 
Their tails were as long as their necks. Some of these rela- 
tively docile creatures were the Plateosaurus, Diplodocus, 
Brontosaurus, Brachiosaurus, Barosaurus, Morosaurus, 
and Camarasaurus. 

Order 2: Ornithischia 


* Greek: AEINOZ, terrible; ZATPA, lizard. 
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The animals in this order were characterized by having a 
bird-like pubis, parallel with the ischium. They were her- 
bivorous and existed during the Jurassic and Cretaceous 
Periods. 
Sub-order 1: Ornithropoda 
These duck-billed dinosaurs were bi-pedaled and quadri- 
pedaled and were inhabitants of swampland regions. Ex- 
amples were the Trachodon, Corythrosaurus, Troddon, 
Saurolophus, and Pachycephalosaurus. 
Sub-order 2: Stegosauria 
The outstanding representative of this group was the 
Stegosaurus. It was an upland dweller living during the 
Jurassic Period. It had four feet and is commonly re- 
ferred to as a plated-dinosaur. There were huge bony 
plates on its back and spikes on its tail, which it could 
wield with malicious intent that was more successful than 
erroneous. 
Sub-order 3: Ankylosauria 
These were the armored dinosaurs. They were quadri- 
pedal and were equipped with scutes and spines. They 
roamed the upland regions during the Cretaceous Period. 
The Nodosaurus, Paleoscincus, and Ankylosaurus were 
outstanding members of this group. 
Sub-order 4: Ceratopsia 
To this order belong the horned dinosaurs which were 
quadri-pedaled with large skulls having one or more 
vicious-looking horns. They, too, lived upland during the 
Cretaceous. Some of the more prominent representatives 
were the /Psitlacosaurus, Protoceratops, Leptoceratops, 
Triceratops, Monoclonius, Pentaceratops, Anchiceratops, 
and Ceratops. 


It takes a healthy stretch of the imagination to visualize what life 
on earth was like during the Mesozoic Era. It was here that one can 
well apply the survival of the fittest law with meaning for a three- 
ring circus was always in progress with death to the loser and a full 
stomach to the winner. Paleozoic ferns grew everywhere and Meso- 
zoic animals fed upon them. The Paleophis of the Cretaceous which 
resembled the present-day python, slithered noiselessly along the 
branches of cycadaceous trees in search of unwary prey. The her- 
bivorous Stegosaurus munching lycopodiums and equisetums, if 
caught off guard, would fall a victim of a preying Allosaurus unless 
his spike-tail could deal a death blow in much the same way as an 
alligator today knocks out its prey. The Brontosaurus of the swamp- 
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lands became a favorite feast for any invading Tyrannosaurus Rex, 
probably the most vicious of all carnivorous animals. And the mem- 
bers of the ceratopsia were well avoided by less formidable animals 
because of the saber-like horns on their skulls. 

The oceans and epeiric seas had their share of dramatis personae, 
too. From the crocodile-looking Phytosaurs of the Triassic swamp- 
lands up to the Mosasaurs and Plesiosaurs of the Cretaceous the 
great waters were scenes of many fatal struggles among these deep 
water denizens. Nor was there any peace in the air. From the primi- 
tive flying lizard, the Rhamphorhynchus of the Jurassic to the flying 
reptile, the Pteranodon of the Cretaceous, these and other night- 
marish species patrolled the air and carried on the slaughter of life 
there. 

Partial and complete fossils of many of these Mesozoic mutants 
can be found in several of our leading museums especially at Peabody 
Museum at Yale University; South Dakota School of Mines, Rapid 
City; University of California at Berkeley; Denver Museum of Na- 
tural History; American Museum of Natural History, New York; 
University of Michigan Museum, Ann Arbor; Texas Memorial Mu- 
seum, Austin; University of Kansas Museum, Lawrence; Smith- 
sonian Institution, Washington; Carnegie Museum, Pittsburgh; 
University of Utah Museum, Salt Lake City; Chicago Museum of 
Natural History; and Museum of Comparative Zoology, Harvard 
University, Boston. 

Not only was there turmoil in every swampland and unrest in 
every upland but the earth itself was unstable. Having been formed 
only a few eons previously the earth was still subject to growing 
pains. Cooling land masses seemed not to stay put but had tendencies 
to float around, breaking off from parent masses here, floating off to 
isolation there. 

Belching volcanoes, like Roman gluttons, spewed the land with 
destruction only to be followed with the invasion of epeiric seas 
which cooled as well as covered the land. The presence of marine 
fossils as far inland as Ohio give evidence that the United States has 
undergone such seasons of sea submergence. Fossils of the ichthyo- 
saurs (aquatic reptiles) have feen found in Kansas, long-necked sea 
lizards (Plesiosaurs) up to 40 feet in length have been found in Cali- 
fornia; and mosasaurs (large aquatic reptiles) have been found in 
chalk deposits of many of our midwestern states. 

As the land subsided many of the terrestial animals perished by 
being engulfed in the muck and water. And water seeping into the 
earth’s hot interior created many diastrophic results. The continu- 
ous deposition of silt of the epeiric seas further buried the fallen rep- 
tiles. With the emergence of land, causing the seas to drain into the 


528 SCHOOL SCIENCE AND MATHEMATICS 


oceans, aeolian soil weighted the sediments down compacting them 
into rock. Rising land masses and buckling of the earth’s surface, 
after repeated gestures, produced essentially part of the present 
topography of the United States. Thus the combined effects of inter- 
nal heat and external pressure altered the decaying animals into pro- 
nounced hydro-carbon compounds, the chief constituent of petro- 
leum. Those masses not affected have remained as fossils. 

An interesting angle of the above is the correlation between regions 
of petroleum exploitation and areas of fossil finds—they almost occur 
together. Fossils have been found in Ohio. But Ohio, Pennsylvania, 
Kentucky, Indiana, Illinois, and Michigan are oil producing states. 
Prehistoric remains of animals have been unearthed in Texas and 
Oklahoma and this region is rich in oil reserves. The mountain states 
as well as California have produced interesting Mesozoic skeletons. 
Petroleum from these regions has produced fabulous millionaires, too. 
In fact, about 80% of the United States petroleum output comes 
from Louisiana, Texas, Oklahoma, and California. 

Recent oil exploitation on our Gulf and Pacific continental shelves 
has tended to mark the last stands of our aquatic animals of the past. 
Just how many of these animals existed naturally will never be 
known. If our petroleum is a product of their decomposed bodies 
then the earth must have been abundantly populated with them if 
our current exploitation of petroleum is any indication. Realizing 
that petroleum is a non-replaceable resource just how long it will be 
available to us is a matter of conjecture. Some economists and con- 
servation authorities have warned that our reserves of petroleum will 
be exhausted within a decade. Oil engineers have been developing 
effective methods of re-pressuring non-producing wells to recover 
residual oil that could not be pumped up to the earth and they avow 
that man will enjoy petroleum and their products for many years 
to come. And, who knows, maybe with further research on Einstein’s 
memorable E= mc* man will become less dependent upon so many 
uses of petroleum. 


DEAN ELVEHJEM TAKES ON AN IMPORTANT CHAIRMANSHIP 


Conrad A, Elvehjem, dean of the University of Wisconsin Graduate School, 
was recently appointed chairman of the Food and Nutrition Board of the Nation- 
al Research Council. 

He has been a member of the board since it was organized in 1941 to study the 
basic problems of nutrition in United States. He served as vice-chairman last 
year, 

One of the board’s important accomplishments was the setting of recommended 
dietary allowances for humans. At present, one of its projects is evaluation of 
the safety of chemical additives in foods. 

The board is composed of 20 of the nation’s outstanding scientists, with 14 
subcommittees and liaison representatives from all government agencies con- 
cerned with nutrition. 
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MATHEMATICAL THOUGHT FOR THE MORROW 


Lester H. LANGE 
Valparaiso University, Valparaiso, Indiana 
I. INTRODUCTION 


For the student of mathematics the transition to, say, the study 
of calculus from the study of the group of subjects in high school and 
early collegiate mathematics may be somewhat abrupt and strange 
and consequently, in prospect, forbidding. The good teacher hence 
tries to pattern his exposition of these subjects with this in view. It is 
almost trite to say that each course must be taught with the next 
courses in view—to do otherwise is to do a disservice to the good 
student, at least. The ideal transition is one for which the student is 
unobtrusively prepared. This preparedness can perhaps best be 
effected by the choice and use of pregnant problems as expositional 
material. The dramatic effect can be heightened if the problem is of 
an innocuous appearance—and dramatic effects are undoubtedly 
very important to the mathematics teacher who thinks highly 
enough of his field to regard it as a liberating discipline and hence 
worthy of the attentive pursuit of his students. Needless to say, the 
teacher who is inventive enough and observant enough not to bea 
slave to the textbooks also increases his effectiveness. 


II. A CASE Point 


A Problem of Innocuous Appearance. | consider this trigonometry 
problem: From the top of an observation tower of altitude 172 feet 
an observer sees two ships which are in the same vertical plane with 
the tower. The angles of depression of the two ships are 27°13’ and 
35°28’, respectively. How far apart are the ships? (There are two 
possible cases. I take first the case in which both ships are on the 
same side of the tower.) 


ILI. Tue SoLuTion 


Since it is usually far better to work a problem with /eflers rather 
than with special numerical values, letters are assigned réles as 
shown in Figure 1. (Letters are chosen so that a <$—this will make 
it easier for us to check our work, both at intermediate stages and in 
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the final form. That is, the notation makes it easy to remember 
“which angle is which.’’) 

With the aid of “alternate interior angles” it is easy to write 
x=t cot B and x+d=t cot a, after the quite natural introduction of 
the ‘‘auxiliary unknown,” x. Not being interested in x, we eliminate 
it readily from these two equations and have the solution: 


d=t (cot a—cot 8). 


IV. CHECKING THE SOLUTION 


(a) The coefficient of ¢ in our solution is a pure number and hence 
both sides of the solution equation are, properly, linear in dimension. 

(b) For fixed values of a and 8, it is seen that an increase in ¢ 
results in an increase in d. This is also as it should be 

(c) For 0° <a<B <90°, cot a>cot 8 and hence d>0. 

(d) If a and £ differ “greatly,” d should he “large.”’ Our formula 
does exhibit this quality. 


V. More CHECKING 


Let 6=8—a and consider the situations depicted in Figure 2. If 
6,=6,, it will mot follow that the corresponding distances, d, and 
will satisfy d,= dz. In fact, we should have d, >d,. Does the formula 
in section III satisfy this requirement? (Note that the first case re- 
quires a and 6 to be “small,” whereas the latter case requires them 
to be “large.’’) 


Fic. 2 
Consider an example: 
a= 13° a=74° 
B=15° B=76° 
6, = 2° 0, = 2° 
cot a—cot B= cot a—cot B= 
4.3315—3.7321= , 0.2867 —0.2493 = 


0.5994, 0.0374. 
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The fact that 0.5994 >0.0374 is as it should be. However, how can 
we answer our question in general? Better yet, how can we ask our 
question in general? 


VI. A TABULAR DIGRESSION 
Let (a, 8) =cot a—cot 8. Then d=é. If, now, we had the regular 
job of computing this distance between ships—ah, what a job!— 
we would be well-advised to make ourselves a fable of this function. 
(Every entry could be multiplied by some particular value of ¢, if we 
wished, though this would perhaps be unwise if we were very actively 
itinerant in our tower tending!) A partial table appears in Figure 3. 


2° | | | 87°| 83" | 87° | 

O 478) 905 

/3” on 4199 

x” | 05 o700 

O 

Fic. 3 


VII. Back To THE QUESTION 


Consider the behavior of (a, 8). If 8 “pulls away” from a, i.e., if 
6 grows, then ¢(a, 8) grows in value. The size of that growth in ¢, 
however, is not only dependent on @, but also on the sizes of a and 8, 
apparently. For example, it could depend on whether a is nearer to 
0° than to 90°. 

We can proceed something like this. The recurring quantity B—a 
has been given a name, 8—a=8, Hence, 8=a+4, and then 


¢=cot a—cot(a+8). 
Now, if @ grows, so does ¢; 1.e., the difference 
¢(a,a+0) =cot a—cot(a+é) 
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grows when @ grows. It has already been observed that this quantity 
is a function of @ in such a way that, if a is “‘small’’—.e., near zero 
—then this difference will be larger, for a fixed value of 6, than it 
would be for a near 90°. 

Conversely, the expression ¢(a, a+6) decreases if 6 decreases. 
Here also, the comparative size of the decrease in @ depends upon a. 
For example, if a is near 0°, a small decrease in @ can produce a com- 
paratively large decrease in ¢. (Remember the figures, I and IT.) 

These various observations might lead us naturally to compare the 
quantity ¢(a, a+4) with the quantity 6. We consider the expression 


cot a—cot (a+6) 


E(a,0) = 


Note well that @>0 throughout the discussion. We must stipulate 
6#0 with good reason. In fact, the value of the expression, Z, for 
6=0, even if it were defined, holds no interest for us. (If the two ships 
were in exactly the same position, it would not be the distance which 
separates these two ships that would concern us. Of transcendant in- 
terest would be the distance to the nearest hospital ship!) 

We are now in a position to ask our question in general form: is it 
true that 


E(a’, 0) > E(a,9) 
if 
0° <a’ <a<90°? 
We are interested in the value of E(a, @) for small values of 6. Now, 
it is the differential calculus, which tells us, after but a few days of 


introduction to that subject, that, when @ is very “small,” but 60, 
the 


E(a, (csc a)’, 


where K=2/180°, (The notation “=” can be read as “is approxi- 
mated by.”’) In fact, it is there proved that 


lim E(a,0) = K (csc a)?, 
6-4) 


which merely says that the approximation can be made as good as you 
want it to be. Another way of putting it is to say that if it is desired 
that the value of E(a, 0) should differ from K(csc a)? by less than a 
certain pre-assigned amount, it is always possible to choose @ small 
enough, i.e., close enough to but not equal to zero, so that this will 
be so. 

Has our question, at long last, been answered? The answer is yes! 


= 
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For the function (csc a)? possesses the qualities we seek. For, if a 
is small, (csc a)? is large; if a is large—nearer to 90°—then (csc a)? 
is near unity; and E(a, 6) = K(csc a)’. 

VIII. A CompuTATIONAL-CHECKING DIGRESSION 


Our table gives #(88°, 89°) =0.0174. What is the corresponding 
value of our approximation to E(88°, 1°)? Well, 


(csc 88°)? 
80° 
Note: Our final result can be stated as: 


=0.0175. 


E(88°, 1°) = ; 


$(a, B) (ese a)’, 


B—a being “small.” 
IX. We Pusu On 


Gentle Reader, let us not yet be disposed to leave these precincts! 
I do not mean that I shall take time to consider the case which finds 
the two ships on exactly opposite sides of the tower. I do mean to 
look, only briefly, at the case in which the two ships and the tower 
are not in the same vertical plane. This situation is depicted in Figure 
4. 


Our problem now reads: 
GIVEN: a, B, ¥. 
FIND: d. 


The case for y=0° has been exhaustively investigated; the case for 
= 180° merely changes a minus sign to a plus sign in that solution. 
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The consideration of a solution for 0° <y <180° brings us face to face 
with the well-known Cosine Law—which can be remembered or 
derived on the spot—and this enables us to write: 


d=f|cot? a+cot* B—2 cot a cot B cos 


It is getting late and we are far from home. We’d better head back! 
We followed an innocent-looking path and we have seen quite a few 
points of interest along the way. 


A CARNEGIE TECH PROFESSOR INVITED TO PARIS 


The University of Paris has asked Carnegie Tech Professor Roman Smoluchow- 
ski to become Visiting Professor of Physics for their next academic year. 

Announcing his acceptance, Dr. Smoluchowski said he will give a course on 
solid state physics at the Sorbonne and do research at the Ecole Normale 

rofessor of Physics and Metallurgical Engineering at Pittsburgh’s Carnegie 
Institute of Technology, Dr. Smoluchowski received his education in European 
institutions. He received a Master of Arts from the University of Warsaw, Poland 
in 1933 and a Ph.D. from the University of Groninger, Holland in 1935. 

He is a Fellow of the American Physical Society and a member of numerous 
professional and honorary societies. Before joining the Carnegie Tech faculty in 
1946, Dr. Smoluchowski was a research physicist for five years with the General 
Electric Company and before that taught physics and mathematics at Princeton 
University. In addition to his professorship he is a staff member of the Metals 
Research Laboratory at Carnegie. 

The author of over 100 scientific articles, he is also associate editor for the 
Journal of Applied Physics and Physical Review. 


AWARDS FOR STUDENTS IN SCIENCE AND MATHEMATICS 


During the coming school year, 140 students throughout the nation will share 
awards totalling $10,000 in the fifth annual program of Science Achievement 
Awards. The program is conducted by the Future Scientists of America. 

The contest is open to all students in grades 7 through 12 in public, private, 
and pacene schools. Awards consisting of U. S. Savings Bonds, gold pins, 
certificates, and school trophy plaques will be given for outstanding projects. 
Honorable mention awards will be granted to several hundred additional stu- 
dents. Equal awards will be given in each of eight geographic regions. 

Any project—an investigative problem, a library research, model building, 
etc.—in general science, biology, chemistry, physics, or any field of science or 
mathematics at any grade level (7 through 12) is eligible for entry. Special 
national awards will be given for projects that deal with metals or metallurgy. 
Project reports must be mailed to Regional Chairman not later than March 15. 


Plastic guard for circular table saws protects operators of saws with blades of 
six- to 16-inch diameters. In place, the transparent guard permits a clear view of 
the work, while completely covering the blade, with only enough room under the 
guard to allow the wood being cut to enter. 
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EXPERIMENTAL STUDY ON THE TEACHING OF 
SCIENTIFIC THINKING IN A PHYSICAL SCIENCE 
COURSE AT THE COLLEGE LEVEL 


Rocers E. RANDALL 
Southern University, Baton Rouge, Lowisiana 


PROBLEM 


The purposes of this study were: (1) to determine to what extent 
students enrolled in the first semester course of a physical science 
course, taught by the writer, developed their critical evaluation of 
scientific articles as one means toward the development of the ability 
to think scientifically; and (2) to what extent the students compre- 
hended and profited by the factual information contained in the 
course. 


PHYSICAL SCIENCE COURSE 


The physical science course was organized for non-science majors. 
The course was planned to help the student to progress towards: 

1. Acquiring ability to think critically in problem-solving skills by 
understanding and using the scientific method. 

2. Developing an understanding and an appreciation for certain 
fundamental concepts in mathematics as related to science and 
everyday living. These fundamental concepts involved numbers and 
number systems and units of measurement in both the metric and 
English systems. 

3. Understanding matter, motion, and force as related to our uni- 
verse and man’s immediate environment. 

4. Understanding the existing theories of the origin of the solar 
system and man’s relative importance in the universe. 

5. Understanding the atmosphere and its most common changes 
which affect the daily life of man and its effect, along with other fac- 
tors, on the constant changing and shaping of the face of the earth. 

6. Understanding the meaning of the concept of time (in all of its 
implications). 

7. Understanding the concept of energy and man’s methods of 
utilizing it to serve his purposes. 

8. Understanding the more important aspects of electricity and 
magnetism, the relationship between them, their importance to tech- 
nology, scientific development and progress. 

9. Developing an appreciation of the contributions which indi- 
vidual scientists have made to our civilization and society. 

There were no laboratory periods for the course. Demonstrations 
were used as a means of helping the students to understand better 
certain physical principles. 
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Audio-visual aids (sound films) were used to help the students 
obtain a better understanding of the principles and concepts of physi- 
cal science discussed in class. 

There were three fifty-minute class periods each week for eighteen 
weeks. 


PARTICIPATION 


The students who participated in this experiment were non-science 
majors. Thirty-six students were enrolled in the course. The ma- 
jority of the students were sophomores (83%). The students were 
selected at random. 


METHOD EMPLOYED 


The procedure used in teaching the course was the lecture-discus- 
sion-demonstration method. The students were encouraged to ask 
questions and to make constructive contributions to the class discus- 
sion. Before each unit for class discussion, the students were furnished 
with an overview outline of the unit which was intended as a guide 
for the student’s thinking and to channel his questions in the direc- 
tion of the major topic being discussed. 

The questions raised by the class were written on the blackboard 
by a student representative of the class, and the class grouped the 
questions into major problems for discussion and research. 

The technique was designed to give students training toward the 
development of the ability to think scientifically.* 


TESTS AND TREATMENT OF DATA 


The tests used for the main purpose of this study were: Henmon- 
Nelson Tests of Mental Ability—Form B; National Achievement 
General Science Test—Form A; Comprehensive Examination in 
Physical Science—Factual Information Test—Forms 1 and 2; and a 
Comprehensive Examination In Physical Science—Scientific Think- 
ing Test—Forms 1 and 2. 

The Henmon-Nelson Tests of Mental Ability were used to deter- 
mine the students’ IQ range. The ages for the students who partici- 
pated in this investigation ranged from 17 to 25 years. The IQ scores 
ranged from 70 to 118. The mean IQ score was 95.54. 

The National Achievement General Science Test was used to 
ascertain the academic standing of the students in general science 
on the high school level. The scores ranged from 51 to 92.1 The mean 
score was 69.11. The standard deviation was 9.592. 


* The term scientific thinking as used in this study refers to the following procedures: (1) to recognize and 
state problems; (2) to select, evaluate, and apply information in relation to problems; (3) to recognize and evalu- 
ate conclusions, ptions, and ¢ izati 7 

' The maximum score was 120. 
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The Henmon-Nelson Tests of Mental Ability and the National 
Achievement General Science Test were administered at the be- 
ginning of the course. 

The correlation coefficient between student scores on the Henmon- 
Nelson Tests of Mental Ability and the National Achievement Gen- 
eral Science Test was .509. The formula used for computing the co- 
efficient of correlation was the Pearson product-moment method. 

The Comprehensive Examination in Physical Science-Factual 
Information Test—Forms 1 and 2 were constructed, by the writer, 
to measure overall achievements at the end of the first semester in 
the course. 

The examination consisted of one hundred multiple choice items 
to answer. The items covered the factual information in the course. 
Students were allowed two hours of working time for each adminis- 
tration of Forms 1 and 2. Form 1 of the examination was adminis- 
tered at the beginning of the course, and Form 2 of the examination 
was administered at the end of the course. 

Table I shows the frequency distribution of grades on the pre-test 
and post-test, mean scores, standard deviations, and the ¢ ratio. It 
should be noted that the grades for the post-test were somewhat 
higher than the grades for the pre-test. The mean score for the post- 
test was higher than the mean score for the pre-test. 

The Comprehensive Examination in Physical Science-Scientific 
Thinking Test—Form 1 and 2 was constructed, by the writer, to 
measure achievements in the understanding and use of the scientific 
method, at the end of the first semester of the course. 

The examination consisted of four selections from scientific articles 
taken from current scientific journals and popular magazines, with 
twenty-five multiple choice items to answer. The questions were 
designed to determine whether or not the student understood and 
could use the steps in the scientific method. 

Form 1 of the examination was administered at the beginning of 
the course and Form 2 of the examination was administered at the 
end of the course. Students were allowed one hour of working time 
for each administration of Form 1 and 2 of the Comprehensive Ex- 
amination in Physical Science-Scientific Thinking Test. All examina- 
tions were administered and graded by the writer. 

Table LI shows the frequency distribution of grades on the pre-test 
and the post-test, mean scores, standard deviations, and the ¢ ratio. 
The grade distribution for the post-test were higher than the grade 
distribution for the pre-test. The mean score for the post-test was 
somewhat higher than the mean score for the pre-test. 

The value obtained for the ¢ ratio is significant beyond the five 
per cent level of confidence. The null hypothesis of no difference be- 
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tween the pre-test and the post-test is rejected. On the basis of the 
statistical manipulations it appears safe to conclude that the teach- 
ing method used may have been significantly effective in the obtained 
results. 

The coefficient of correlation between the students’ scores on the 
Comprehensive Examination in Physical Science-Scientific Thinking 
Test, Form 1 and 2, was .53. 


RESULTS AND CONCLUSIONS 


The major findings of this study were: 

1. The mean scores of the students on both the Comprehensive 
Examination in Physica] Science-Factual Information was higher 
for the post-test than the mean scores for the pre-test. The statistical 
data in Table I show significant gains in the knowledge of factual 
information. From Table I, 41.65 per cent of the students raised their 
grade scores from the score range of 60-69 on the pre-test to the score 
range of 60-79 on the post-test. 88.87 per cent of the students on the 
pre-test had a score range of 20-49, but 19.44 per cent or less than 
one-fourth of the students had a score range of 20-49 on the post- 
test. 

2. The problem-solving technique employed in the course designed 
to teach scientific thinking was apparently effective in teaching cer- 
tain abilities associated with scientific thinking as described in the 
study. Table II shows that 30.54 per cent of the students raised their 
grade scores from the score range of 70-79 on the pre-test to the score 
range of 80-100 on the post-test. 55.53 per cent of the students on 
the pre-test had a score range of 20-49, whereas 27.77 per cent or 
one-half of the number cited above of the students on the post-test 
had a score range of 20-49. 

3. The lecture-discussion-demonstration method as described in 
this study was effective, as indicated by the increase in grade scores 
and the mean scores for the post-test on the instruments used. The 
increase in individual grade scores on the Comprehensive Examina- 
tion in Physical Science-Factual Information would suggest that the 
students made gains in the achievement of ascertaining factual in- 
formation in the physical science course. 

4. The ability to think scientifically, and the acquisition of factual 
information can be a concomitant outcome of physical science in- 
struction. This implication appears justifiable in view of the gains 
made by the students on both the Comprehensive Examination in 
Physical Science-Factual Information and the Comprehensive Ex- 
amination in Physical Science-Scientific Thinking Test. 

Further studies of the method suggested here seem warranted. 


4 
| 
; 
| 
= 
| 


THE TEACHING OF SCIENTIFIC THINKING 539 


Taste I. Frequency Distrisution or Grapes, MEAN Scores, STANDARD 
DEVIATIONS, AND THE t RATIO FOR THE COMPREHENSIVE EXAMINATION IN 
PuyYSICAL SCIENCE—FACTUAL INFORMATION TEstT-FoRMs 1 AND 2 


Pre-test (Form 1) Post-test (Form 2) t Ratio 
Fre- Mean Fre- Mean tt Ob- 
Grades* quency Per Cent | S.D. | Grades* quency Per Cent | tf .01 tained 
70-79 0 0.00 38.30 | 9.9 70-79 1 2.77 58 8.6 | 2.643 | 15.1 
60-69 1 2.77 60-69 4 38.88 
50-59 3 8.33 50-59 “4 38.88 
40-49 9 274.9 40-49 7 19.44 
3-39 19 $2.77 0 0.00 
20-29 4 11.11 20-29 0 0.00 
Total 100 Total 3% | 100 


The value obtained for the ¢ ratio was highly significant beyond the one per cent level of confidence. The null 
hypothesis of no difference between the pre-test and the post-test is confidently rejected. Hence, it is logical to 
assume that differences may be attributed to the teaching method used in this investigation. 

* Scores were based on 100. 

+ Edwards, Allen L., Experimental Design in Psychological Research, Rinehart and Company, Inc., New 
York, 1950, pp. 151-152. 


Taste II. Frequency DistrrpuTion oF Grapes, MEAN Scores, STANDARD 
DEVIATIONS, AND THE ¢ RATIO FOR THE COMPREHENSIVE EXAMINATION IN 
PHYSICAL SCIENCE-SCIENTIFIC THINKING TEsT—FormM 1 AND 2 


Pre-test (Form 1) Post-test (Form 2) t Ratio 
| Fre- Per Mean Fre- Per Mean tt Ob- 

Grades | quency Cent Score S.D. | Grades* quency Cent Score S.D. tt 0S tained 

90-100 0 0.00 | 50.72 | 12.41 | 90-100 5 13.88 | 64.72 | 19.34 | 1.992 2.02 

80-89 0 0.00 80-89 6 16.66 

70-79 4 11.11 70-79 3 8.33 

60-609 5 13.88 60-09 9 

50-59 7 19.44 50-59 3 8.33 

40-49 | 14 | (38.88 49 | 7 19.44 

w-39 5 13,88 3 8.33 

20-29 1 2.77 20-29 0 0.00 

Total | %6 100 Total % 100 


* Scores were based on 100. 
t Edwards, Allen L., Experimental Design in Psychological Research, Rinehart and Company, Inc., New 
York, 1950, pp. 151-152. 


Reversible lens for eight-millimeter movie cameras enables the user to take 
wide-angle or telephoto pictures, depending on which side of the lens is toward 
the camera. This unique lens is color corrected. 


TRAINING MEN FOR INDUSTRY 


SIEGER 
Supervisor, Training Section, Engine and Foundry Division, Ford Motor 
Company, 3000 Schaefer Road, Dearborn, Michigan 

Almost everyone likes to discuss his own job and I’m no exception. 
We in industry get a lot of satisfaction from the part we play in 
promoting American progress, but we never forget that you people 
in the industrial education field do a big part of the job of developing 
ability and initiative in the young men who become skilled workers 
and leaders in our plants. And no doubt, you get a lot of satisfaction 
out of the fine job you’re doing. 

I'd like to spend some time telling you about the kind of men we 
need now, and we’re going to need more of, for the plants of the fu- 
ture. After all, you’re going to do the early training of these men. 
We employ a lot of men with a variety of skills to operate and main- 
tain the machines and equipment in these so-called “automatic” 
plants. They are in our new Cleveland and Dearborn Engine Plants 
where we manufacture the overhead valve engines for the Ford, 
Lincoln and Mercury. We do not have automatic plants, but we 
have installed a production system in these plants that we call 
“automation.” It takes work off man’s back and puts it on a machine. 
As a result we can produce more with less effort. It is part of the 
broad pattern of American progress—of producing more with less 
effort so that we will have more. Yes, we still use a lot of men in 
these plants. The jobs no longer involve back-breaking labor, but 
they do require greater skill. More and more men have the oppor- 
tunity to become skilled craftsmen—to fill new jobs—designing, 
managing, and servicing huge expensive machines and equipment. 
We are very often asked the question: “‘What is the difference be- 
tween ratio of skilled to unskilled employees under the old sytem of 
manufacturing as compared with automation?”—That is a difficult 
question to answer with any degree of accuracy. This comes about 
because when you are considering the number of skilled men in- 
volved, you cannot only count noses in your own plant or plants, 
but you must also consider the increase in number of men going into 
Tool and Die Plants and into various machine and tool companies, 
organizations who build and assist in the servicing of the machines 
and equipment. This is evidenced by the difficulty in obtaining the 
services of highly skilled workmen and engineers. I can answer the 
question to this extent—there has been a definite increase in the 
ratio of skilled to unskilled employees and it is expected that as time 
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goes on this trend will continue. There will be greater need for more 
and more skilled men such as electricians, tool and die, hydraulics, 
millwrights, etc. 

Let me give you some examples of the skills required to keep these 
automated production lines going. Electronic “brains” provide a 
lot of the control. They consist of dozens of control panels, all inter- 
related. Some have as much as 25 miles of wire in their hook-up plus 
a large number of switches and relays. These are the mechanical 
brains of the production line, but they won’t operate very long with- 
out the guidance of skilled men. 

We have tool control boards, the last word in preventive mainte- 
nance. These boards count the number of times a tool has been used 
and flash a warning when it is time to change the tool. If the warning 
is ignored for a predetermined length of time, the board automatically 
shuts the machine down. But don’t forget that men are required to 
operate these boards and the tools must be pre-set and changed. 

As production processes become more complicated, the demand 
for skilled workmen increases. The Engine and Foundry Division is 
helping to develop that skill. We have organized and are presenting 
a series of training programs designed to get the journeyman up to 
date and keep him there. 

The programs are primarily directed toward machine operators, 
maintenance men, and supervisors and are intended to broaden the 
skills and increase the effectiveness of all personnel concerned with 
machine operation. The courses are coordinated by technical training 
specialists from the company working in conjunction with vendors 
and the men who engineered and built the machines now in use. 

At this time there are four training programs in operation—each 
designed to develop a higher skill in operation and maintenance. 
The courses include: 


1. Familiarization on All Machines 
2. Tool Control Board 

3. Hydraulics 

4. Central Lubrication Systems 


A similar approach is being developed for electronics equipment. In 
addition to this formal training, we cannot forget the thousands of 
hours that are spent by supervisors in training their people. 
Automation is a new word—a new word to describe an old idea; 
the transfer of work from the man to the machine. The basic prob- 
lems connected with this transfer is not new either. Ever since James 
Watt succeeded in harnessing 18th Century Steam, viewers with 
alarm have worried about man’s eventual replacement by machines. 
It was a pessimistic possibility in 1800. In 1955 the same gloomy 
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view persists in certain quarters. But American ingenuity handled 
the problem then; it is handling it now. 

In addition to a wide variety of skills, men who fill future jobs will 
have a greater need for good work habits. They will use more compli- 
cated, more expensive machinery and equipment—production tools 
that are larger, heavier, more powerful. As a result, operators will 
need a well developed habit of alertness—be able to fee] the pulse of 
these automatic giants—know how their machine controls fit into the 
over-all pattern of hundreds of other machines that make up the 
entire manufacturing and assembly line—understand what happens 
if the controls are not handled properly. Let me point out one fact— 
automatic machines are nothing but mechanical morons without 
man’s mental and manual skills. Maintenance men will need the habit 
of keeping moving parts cleaned and well lubricated, of checking 
and double checking, and checking again—of spotting trouble before 
it happens. A serious breakdown on an automated line may shut 
down the entire plant. Men will be out of work and costs will shoot 
upward. 

Men who wish to be supervisors will need the habit of always work- 
ing by plan. Hit-or-miss activities will not last long in a modern fac- 
tory. Present and potential supervisors will need a greater knowledge 
of the equipment under their jurisdiction. The people under their 
supervision will be of higher skill and will require more training in the 
operation and maintenance of this complicated equipment. Super- 
visors will have to train employees in the safe operation of the 
equipment because one button pushed at the wrong time may injure 
employees before the operator knows what has happened. 

Flexible skills and good work habits are most essential—but we 
need more than skill and good work habits if we are going to continue 
progress, the kind of progress that has made America the leading 
producer of the world—we need men with forward looking attitudes. 
Competiton—cooperation. They are just words. But meshed into the 
lives of men, they become dynamic forces—power that promotes the 
best, both in individual and in group efforts. 

The competitive spirit shows up in the man who is continually look- 
ing for a better way—who knows that one cent knocked off per car 
means a ten-thousand-dollar saving on production of a million cars— 
who shows his desire for the new and better by reading, studying, 
and observing. 

Cooperation is another much needed attitude. It should go hand 
in hand with competition, otherwise we may forget that group and 
company progress determine individual progress. Even the best 
workman can’t go forward in a company that is backing up. 

The big question is how can we promote a spirit of competition 
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along with cooperation. One of the basic requirements is an under- 
standing of what the free enterprise system is all about. The young 
men that we need for tomorrow’s job should know about— 

Our natural resources, the new materials we now have, what we 
have to import, and how important it is to conserve our supplies. 

They should understand our freedoms, what they are, how we got 
them and the importance of protecting them—else we may lose 
them. 

They should be aware of America’s vast educational facilities. 
The abundance of libraries in our country. The churches for every 
creed. They should know the services that these institutions provide 
and how to participate in their activities. 

They should appreciate the importance of ca pital goods in economic 
progress—the expensive and time-saving plants and machinery and 
railroads and power facilities that make it possible for us to produce 
45% of the world’s goods and services with only 7% of the popula- 
tion. And how investors risk their savings to provide these capital 
goods. And what the role of profit is in promoting a steady flow of 
capital invesiment— 


Into new plants 
Into modernization and expansion projects 
Into research for the new and better. 


They should know how the long range increase in productivity has 
resulted in more jobs—not less. How the work week has been cut by 
one-third in the last eighty years. How the output per man-hour has 
gone up 500% in the same period. 

We are confident that men who have this basic understanding of 
our economy will make better citizens. They will vote and spend and 
save and invest in a way that promotes over-all American progress. 
They will be able to read the ever-changing newspaper reports with 
a discerning eye. The stock market is rising, then it’s falling. That 
business is going up, sales start falling off. We are preparing for war, 
we hope for peace. What’s happening? Is it a picture of discord? Of 
a nation that can’t move because it can’t make up its mind? Or is it 
the outward sign of a vigorous, dynamic nation—of free people who 
compete for individual goals, but cooperate for group progress. 

We get the right picture when we understand our free enterprise 
system—what we have accomplished with it—how we did it—and 
what we can do in the future. That is quite a large order, I realize. 

We need young men with flexible skills, good work habits, progres- 
sive attitudes, and a basic understanding of free enterprise. We are 
working on these problems at our end; and we know you’re doing 
the same, as your time permits. In any event, we have need for young 
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men with those qualifications. They will become the leaders of in- 
dustry. 


PROOF IN ADDITION BY LATERAL ADDITION 


VALLy L. JOHNSON 
Sue Ross State College, Alpine, Texas 


Casting out nines or proof by nines, as discussed in an article in the March 
issue of SCHOOL SCIENCE AND MATHEMATICS, is a wonderful boon to arithmetic. 
Children have a natural like for puzzles. From observing children using this 
technique of checking arithmetic it can readily be seen that it is as interesting 
to them as their favorite puzzle. 

Casting out the nines is a very effective way of checking problems but is slightly 
complicated for many of the children in the elementary school. As was pointed 
out in the March issue, the same results will be achieved if you add all the digits 
to a one digit total not dropping the nines. This can also be called lateral addition. 
This method is much simpler and can be taught to children in the elementary 
school several years earlier than casting out 9’s. 

Lateral addition is very effective in checking addition and can be taught by 
the time the child learns to add three or four digit columns of numbers. The fol- 
lowing problem illustrates this: 


43256=20= 2 
12382=16= 7 
89634=30= 3 
78921=27= 9 


68975=35= 8 
292268 29=11=2 | 
29=11= 2 


The procedure in this problem was to think: 


4+342+4-5+-6 equals 20, and 2+0=2 
1+2+3+48+2 equals 16, and 1+6=7 
8+9+6+3+-4 equals 30, and 34+0=3 
7+8+4-9+2+1 equals 27, and 2+7=9 
6+8+94+7+5 equals 35, and 3+5=8 


The next step is to total the last column of figures and reduce to one digit, thus: 
2+7+3+49+4-8 equals 29, then 2+9 equals 11, then 1+1 equals 2. 
Next reduce the sum of the problem to one digit by lateral addition, thus, 
24+9+2+2+46+8 equals 29 and 2+-9 equals 11, then 1+1 equals 2. 


When the one digit numbers of the addend have been totaled and reduced to 
one digit by lateral addition, and the sum of the problem has been reduced to 
one digit by lateral addition the problem is checked as correct if these numbers 
are the same, as proved by the two 2’s in the problem which is given as an illustra- 
tion, 

Not only does this give the children an interesting means of checking their 
problems, but it also gives extensive drill in-addition, and in a way in which the 
children enjoy the drill. 


THE SCIENCE FAIR IN MINNESOTA 


LEONARD A. Forp 
State Teachers College, Mankato, Minnesota 


A bespectacled Minneapolis high school senior, David Cahlander, 
won first place award for the best exhibit in physics at the southern 
Minnesota science fair held at Mankato State Teachers College on 
April 16, 1955. Two weeks later his exhibit won the Croxton award 
for the best science exhibit in culmination of the two-day Minnesota 
state junior and senior Academy of Science convention also held at 
Mankato. 

Cahlander’s exhibit entitled “Electronics for greater versatility in 
photography” included a sound controlled flash for taking photo- 
graphs, a radio controlled flash, a repeating strobe unit and a light 
beam strobe which, when broken, snapped the shutter of the camera. 
As a result of his interest and ability, Cahlander has since been 
awarded a $1000 scholarship at Massachusetts Institute of Tech- 
nology. 

David Cahlander’s exhibit was one of hundreds presented by Min- 
nesota high school boys and girls at the five regional science fairs and 
the state-wide junior Academy of Science fair. Thousands of students 
and their science teachers came to these fairs which have become an- 
nual events and have had a decided impact on science teaching in 
almost all schools of the state. 

Science fairs are annual events held in April at the State Teachers 
Colleges in Mankato, Winona, St. Cloud and Bemidji and at Duluth 
Branch-University of Minnesota. Coordinator of all the fairs is Dr. 
Edward Baldes, inventor of the human centrifuge for testing flying 
suits. Dr. Baldes, biophysicist at the Mayo Foundation has a keen 
interest in development of young scientists. As Vice-President of the 
Minnesota Academy of Science, he works closely with the Junior 
Academy and its forty high school chapters. 

The St. Cloud fair, called a science congress, drew entries from 14 
high schools in central Minnesota. Donald Clausen of Washington 
Junior high school, Fergus Falls, won first prize in the general science 
division for his telescope and Newtonian reflector. In its fifth year, 
the fair has been sponsored by the College Academy of science and 
the science teachers of central Minnesota. Hundreds of students and 
teachers were in attendance as the award winners explained their 
exhibits. 

The fifteenth annual science day at Winona State Teachers College 
was attended by two thousand students from many Minnesota and 
Wisconsin communities. Sponsored by the college science clubs and 
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Mayo Foundation of Sigma Xi, the fair included exhibits by the 
college science departments, local industries, the Mayo Foundation 
as well as high school students. First place award went to John 
Ramsden, Winona Cotter high school, for his display on the care of 
apples. The 36 scientific displays and demonstrations included all 
the phases of science and mathematics. 


— 


David Cahlander receiving the Croxton Award from Dr. William Marshall. 


The junior academy of science meeting held in conjunction with 
the Minnesota senior Academy of Science brings together annually 
student scientists and their teachers from the entire state. The com- 
petition among exhibitors at this event is so keen that the judges 
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have difficulty in deciding among the extraordinary exhibits. The 
1955 meeting held at Mankato brought hundreds of young scientists 
from such towns as Albert Lea and Bemidji. Judging by the 19 college 
professors and industrial scientists was difficult since many of the 
high school exhibitors showed ability and understanding far surpass- 
ing the work of average college students. 

The Minnesota Academy of Science membership, together with 
scientists in Minnesota industries, have been seriously concerned 
with the growing shortage of scientists. A scholarship fund, financed 
by industry and administered by the Academy, has made it possible 
to give seventeen $200 scholarships to outstanding high school 
seniors. 

The shortage of qualified students in engineering, medicine, highly 
technical fields and in science teaching has aroused members of the 
Minnesota Academy of Science to carry out a statewide program of 
action. Science fairs have inspired hundreds of Minnesota youth to 
work on exhibits and demonstrations. The science and arts building 
at Mankato State Teachers College was teeming with the activity of 
over a thousand young scientists in April at the fourth annual science 
fair. Among the three hundred exhibits and demonstrations on dis- 
play were “Spike, the Mechanical Dog and His Master,” exhibited 
by Harry Tryon of Redwood Falls and a crankshaftless engine in the 
physics section, by Robert Mensch, a student at Welcome high 
school. Winners were judged by a panel of twenty scientists selected 
from industry and education. Awards totaling over $300 were given 
to 42 winners from 17 schools with funds donated by industries inter- 
ested in encouraging young scientists. 

At the Bemidji fair more than 175 people were in attendance to 
see 44 exhibits covering a variety of scientific subjects. High schools 
from as far away as Middle River, Crookston and Longville demon- 
strated their own exhibits and admired those of others. Winning first 
place in physics was Robert Buus of Crookston who showed a micro- 
wave transmitter and receiver. Dale Dickenson of Bemidji won first 
place in chemistry with his exhibit on the making of cellophane. 

The Duluth fair with attendance from the northern part of the 
state saw Gary Freeman, a Cloquet high school junior win top prize 
for his exhibit in general science entitled “Science Versus Crime.” 
Bacon and eggs were fried with light rays, sample explosions rocked 
the rooms, pin wheels whirled under electric spark power as UMD’s 
first annual science exposition drew hundreds of participants and 
spectators. 

Efforts of the Minnesota Academy of Science which has been 
headed by Dr. Leonard A. Ford, State Teachers College, Mankato 
during the last year has been directed to creating a greater interest 
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in science in Minnesota schools. Dr. William Marshall, Institute of 
Agriculture, University of Minnesota, who has been responsible for 
obtaining funds for the industry-scholarship program assumes leader- 
ship of the organization for 1955-1956. Dr. Blanchard Krogstad, 
University of Minnesota at Duluth is secretary-treasurer. 


PHYSICS OR THE MISUSE OF MATHEMATICS 


H. DANNACHER 
Valley Forge Military Academy, Wayne, Pennsylvania 


I have been convinced for some time that many students finish 
their course in high school physics with fading memories of facts and 
formulas and with little understanding of the principles and laws 
from which the formulas were derived. This restriction to high school 
students is probably not justified, as there are undoubtedly many 
college students with the same impressions. It is a frustrating ex- 
perience for the physics teacher to be confronted with a question 
from one of his students just before the final examination such as: 
“Tf I know all the formulas and can work all the problems assigned 
for review, will I be able to pass the test?”’ Clearly this student had 
little concept of the basic principles in physics. The memorization of 
formulas and the ability to substitute numerical data for letters is 
surely no criterion for success in the course. 

The authors of today’s elementary physics texts appear to be 
conscious of this situation and to exercise considerable care in the 
presentation of their material. Their lot is not an easy one, however. 
To strip a text of algebraic symbols and to permit the student to 
work from principle to problem (or problem to principle) is not 
always feasible or desirable. For example, the concept of resonance 
in an electric circuit, containing both inductance and capacitance, 
can best be expressed and understood by mathematical symbols. The 
same is true of many ideas in physics. In addition, the tools of mathe- 
matics allow us to express our ideas clearly and often lead us to recog- 
nize new relationships that were not evident when the original 
principle was first expressed in words. This is good and desirable. 
The proper use of formulating ideas is certainly one of the objectives 
every physics teacher should try to achieve. The point I am trying 
to make is that use and not misuse of mathematics must be empha- 
sized. An idea expressed in naked algebraic symbols and called a 
formula is often used as a substitute for reasoning by many students. 

In order to encourage the students to reason, the teacher must 
constantly and consciously emphasize basic principles rather than 
formulas. After this is done, the teacher can then point out to the 
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students that formulas are really nothing more than convenient 
methods of expressing ideas. A simple illustration should follow this 
remark. For example: ‘The circumference of a circle varies directly 
as the diameter. In symbols, C « D, and as an equation, C=&D. If the 
constant is determined empirically, we would recognize it as our old 
friend, 7. In expressing ideas symbolically in physics, constants so 
determined may be unfamiliar. We are grateful for the notation of 
mathematics, but we must be careful to remember the principle first 
and the notation second.” i 

An excellent opportunity to proceed directly from principle to 
problem awaits the class when studying the mathematics of fluids. 
It is a common experience among teachers of elementary physics that 
one of the most difficult laws for students to understand thoroughly 
is Archimedes’ Principle. This principle can be stated in several 
equivalent ways, one of which is as follows: “An object immersed in 
a fluid is buoyed up by a force equal to the weight of the displaced 
fluid.”’ The subtle beauty of this principle reveals itself to the student 
who is willing to make a careful analysis of it, and it is impossible for 
the careless student to find an easy formula to take its place. The 
careful student will note that the words “immersed” and “fluid” are 
used so that the generality of the statement is preserved. The deriva- 
tion of Archimedes’ Principle is relatively simple and affords the 
students an opportunity to gain an insight into the proper use of 
mathematics as a tool in studying physics. 

The student who has been taught to analyze a particular problem 
in terms of fundamental principles has definite advantages over one 
who is concerned only with finding the right formula quickly as a 
panacea for his immediate troubles. We sometimes hear the criticism 
that we are failing to teach our students how to think. The validity 
of this statement is debatable, but we may at times be guilty of not 
insisting that they understand. In the final analysis, there is no 
formal substitute for thinking. 


SEVENTH ICTM ANNUAL CONFERENCE 


The seventh Annual Conference of the Illinois Council of Teachers of Mathe- 
matics will be held at the University of Illinois, Urbana, Illinois, on Saturday, 
October 8, 1955 at 9:30. Dr. John R. Clark, Professor Emeritus, Teachers Col- 
lege, Columbia University will address the Elementary Section on ‘Teaching of 
Important Meanings of Arithmetic” and Dr. William L. Duren, Tulane Uni- 
versity and president of the Mathematical Association of America will address 
the Secondary and College Section on the topic “Toward a Reconstruction of 
High School Mathematics.” At a joint session at 1:30 p.., Dr. Clark will Speak 
on “The Role of Thinking in Mathematical Learning.” For further details and 
information contact Dr. Francis R. Brown, Illinois State Normal University, 
Normal, Illinois. 


A STYLE FORM GUIDE FOR TYPEWRITTEN 
MATHEMATICAL MANUSCRIPTS 


Crcit B. READ 

University of Wichita, Wichita, Kansas, Mathematics Editor, School Science 

and Mathematics 

The author who is preparing mathematical manuscript discovers 
quickly that the typing of such material involves many problems. For 
a relatively small charge, any typewriter repair shop can substitute 
a key with the symbols + and = for some key less frequently used. 
If a new machine is being purchased, additional substitutions may 
well be considered, or one may obtain a special keyboard, such as an 
“engineering” or “mathematical” keyboard; these may or may not 
suit the particular needs of the purchaser. Often, however, the stand- 
ard mathematical keyboard is all that is available. 

The author of this article has seen many different typewritten 
manuscripts which involve mathematical symbolism: school tests; 
articles submitted to ScHooL ScrENCE AND MATHEMATICS for publi- 
cation; master’s theses; texts, manuals and the like. Some are original 
copies, others are produced by mimeograph, spirit duplicator, or photo- 
graphic process from typewritten copy. The quality and legibility 
of such manuscripts varies widely, in fact some material submitted 
for publication is either illegible or almost incomprehensible. Many 
could be improved with relatively little effort. 

References are available which offer suggestions to authors submit- 
ting manuscript to the printer’ and these offer some help. Material 
prepared for the printer, however, will eventually have available 
much more flexibility than the ordinary typewriter provides, for exam- 
ple, various widths of horizontal spacing and varying sizes of type. 

This brief style form guide has been prepared with the idea that it 
may be helpful to those typing mathematical copy which in many 
cases will never appear in print. In its preparation, material in the 
references cited was used when applicable, and a study was made of 
current practice in printed texts and periodicals. There is definite 
evidence of minor differences between various publishers, but in 
general one finds uniformity throughout any book or article. Deliber- 
ately the guide is restricted to material which would normally be 
encountered in courses at the level of calculus or lower, and to the 


1 T. W. Chaundy, P. R. Barrett, and Charles Batey, The Printing of Mathematics (Oxford University Press, 
1954). 
Typdgraphic Suggestions to Authors, prepared by George Banta Publishing Company, Menasha, Wis. (No 
date). 
Mathematics in Type, (The William Byrd Press, Richmond, Va., 1954). 
Manual for Authors of Mathematical Papers, Bulletin of the American Mathematical Society, Vol. 49, Num- 
ber 3, part 2, (March, 1943) 
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situation where very few if any symbols have been added to the stand- 
ard mathematical keyboard. 

Primarily this guide is concerned with material which is in its final 
form to be typewritten, nevertheless a properly typed manuscript 
will not handicap the printer should it be accepted for publication. 
For material not destined for the printing press, uniformity and legi- 
bility are certainly to be desired, and above all the reader should be 
able to understand the notation used. Even if the author chooses to 
use other forms than those suggested, this does not excuse a lack of 
consistency; if the product of a by the sum of x and d is to be used, it 
is hard to see why in one line it appears as a(x+6), in another line as 
a(x + 6), again as a (x+b), or even as a (x +0). Yet these identical 
variations are in a manuscript now in the hands of the writer. What- 
ever forms are adopted, the usage should be consistent throughout 
the article. 

One word of warning is necessary: If manuscript is submitted to a 
typist not thoroughly familiar with mathematical symbolism, it must 
be very carefully checked; otherwise such expressions as |2| may ap- 
pear as 121, a Greek letter omega may become an English w, cos? x 
may be typed as cos 2x, or a’ may be changed to a’. 

It is a very rare situation indeed in which double spacing is not 

preferable. If one line of the text involves subscripts and the next line 
involves exponents, triple spacing may be advisable for these lines. 
Preferably formulas which require such uneven spacing should appear 
as displayed material rather than in solid text. Do not crowd displayed 
material. 
Choice of symbols or letters: In general in typed manuscript one should 
avoid if at all possible the use of lower case letter “ell,”’ since this 
letter when typewritten is used for the numeral one. For similar 
reasons the capital letter O is to be avoided because of confusion with 
the numeral zero. 

Make maximum use of characters on the typewriter, not only to 
avoid waste of time and possible omissions when inserting symbols 
by hand, but because symbols written by hand may vary greatly 
and cause confusion. In many cases a replacement such as cos (x + y) 
for cos (a + 8) is entirely feasible. 

Although it is possible to type such symbols as 4, #, etc., in many 
cases it would be possible to use x’, x’’, or x, equally well. The first 
. two and probably the third of the suggested alternatives can be pro- 
duced more rapidly. 

' Fractions: The use of the solidus will keep a fraction in a single line. 


a 
It is certainly faster to type a/b rather than % however, as in tests, 
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one needs to be sure that the reader is familiar with the meaning of 
a/b. There must be no possible ambiguity, the writer may know that 
a/b + x is not a/(b + x) but to avoid any confusion it is best, if the 
solidus is to be used, to write x + a/b. One may conserve space by 


typing 


a+b 4 a—b 
(a+ b)/(c + d)+(a — b)/(c — d) c+td 
p+q- 


but in certain situations there may be definite reasons for use of the 
second form. 

With certain functional symbols care is needed; for example sin 
y/k may by one reader be understood as sin (y/k); by another as 
(sin y)/k. The parenthesis should be used, or an unambiguous 

sin 
notation such as or 


It is in general not necessary to use either a dot, parenthesis, or a 
cross to indicate the product of separate fractions, thus we type 


am—x a (m-—«x 
— ———» rather than —-———— or — - In some cases 
bm+x b m+x b\m+x 
there is no loss in combining into a single fraction, as ——- 
b(m + x) 


In a compound fraction the printer makes the bar or rule separat- 
ing the main fraction thicker; this is not feasible in typed copy but 
if there is possibility of confusion and for any reason the solidus is not 
to be used, the main bar of the fraction should be made longer, as for 
example 


Exponents: In general, the solidus is used for fractional exponents. 
x*/* is certainly easier and faster to type (and probably better under- 
stood than x#. An exponent affecting a letter with a subscript may be 
typed as (x)? rather than x,’; however, considerations other than 
those of typing may dictate the form to be used. 


x+y 
a+b 

r—m 

aS: 
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Exponents which themselves involve exponents may often be 

avoided ;one may instead of write a" where r= + 1. In advanced 

work the use of exp (&) for e* is quite common. Thus exp (cos x + i 

sin x) is used in place of e~* #+é *i= =, Whether this is preferable in an 

individual situation may depend upon several factors. 

Radicals: Although printers dislike to use the bar or vinculum, prac- 

tice (at least in the United States) seems to favor \/2 rather than 

\ 2,and certainly \/a + b rather than \/(a + 6). Fractional exponents 
a® — 2b'\3 

may be of value, for it is easier to type ( —) than to use the 

alternative notation which involves radicals. 

Symbols of Grouping: Normally, the typewriter keyboard will only 

provide parentheses, other symbols such as brackets and braces must 

be inserted by hand. A little planning may eliminate the need for a 

second set of symbols of grouping. Even when details seem necessary, 

one might write: 

If we let m = a(x — a) — x(a +2) = — = —( 4+ 2’), 


then sin (—m) = sin (a? + 2°). 
This seems to avoid the use of braces and brackets, as in 
sin | — [a(x — a) — x(a + x)]} = sin (a* + 2°). 


As was pointed out, to avoid confusion, instead of tan x +a we 
may write tan (x) + a, or better, a + tan x. A recent book prints sin 
x(cot x + csc x). One is not sure what is intended. Along the same line, 
it is preferable to write x\/a rather than \/a x; likewise a sin x + 6 
cos y rather than sin x a + cos yb (if for some reason the latter order 
seems imperative, parentheses must be used). 

Abbreviations: Technically such expressions as sin, cos, log, In, mod, 
etc., are symbols, and not abbreviations. As such, they are written 
without a period, and never alone. Thus we may write cos x; tan 45°; 
log 7; but mot the tan of the angle, or cos=0.707, or log=0.3010. 
On the other hand, standard abbreviations such as ft., yd., e.g., i.e., 
etc., are used as in ordinary writing. 

Temporary symbols or expressions : Sometimes it is helpful to introduce 
a new symbol, letter, or expression for the purpose of brevity or clar- 
ity. The complexity of an equation may be reduced by defining 
t = x* + y*®+ 2°. Normally the substitution is made the first time the 
expression occurs; in some situations the original expression may be 
used during a development and then the new definition introduced, 
particularly if later work will be simplified by the new symbol. In a 
lengthy article, particularly if a non-standard symbol is introduced, 
reference to the definition may be helpful when the symbol is again 
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employed. In any event before introducing a new symbol, be sure 
that this is done for reasons other than mere novelty or temporary 
convenience. 
Punctuation: A very common error is to omit the period at the end of 
a sentence which ends with a displayed mathematica] formula or equa- 
tion, such as 


3x — 2y = 7. 


When a period or comma follows a fraction, it is properly placed in 


line with the main bar of the fraction, i.e., a" 


Commas are proper in connection with mathematical expressions, 
even when in displayed form, for example: 
From the equations 
xt yt+z2 
2xa+4y+2 


we obtain x = 1, y = 2,2 = 3. 


A comma may be needed to separate a number from a symbol, as for 
example in the reference: From page 3, y = 7. 
Many authorities state that in solid text a sentence should never 
begin with a mathematical symbol. 
Identification for purposes of reference: Displayed equations or for- 
mulas may be accompanied by a number or letter for reference pur- 
poses; however, an equation or formula should be numbered only if it 
is to be referred to elsewhere. The reference number or letter should 
be enclosed in parentheses, and for uniformity, should always appear 
in the same position. This position may be at the extreme left margin, 
or uniformly indented from the margin. If the displayed material 
is on one line, the reference number appears on the same line, if the 
material occupies two or more lines, the reference number is centered. 
Examples: 
(53) (a + = a? + 2ab+ 
By definition, if a + bi = c + di, 
(35.2) 
then a=c, b= d. 
(a+ 2)" = a! + + 55a°s? + + 330a'2* 


(XI) 
+ 462a°2® + 462a°s* + 330a‘z? + ---. 


rye, 
4 
ag 
x 
4 
af a 
: 
Ps 
= 
= 
= 
=] 
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Footnotes: Since numerical figures may in some cases cause confusion, 
footnotes may be indicated by the asterisk (avoid this if it is used as 
a mathematical symbol), the # sign, or some other of the symbols on 
the standard keyboard which are not being used in the particular 
manuscript. References to published material may be in any standard 
form, if uniformity is maintained. 


SUGGESTIONS FOR THE TYPIST 


The preceding material, although perhaps helpful to the typist, 
is of primary use in the preparation of copy. The suggestions which 
follow are of particular value to the typist who is trying to prepare a 
final draft which is legible, understandable, and in a uniform style. 
Symbols not on the keyboard: The lack of many standard mathematical 
symbols is a real problem. In many cases considerable ingenuity is 
needed. On most typewriters striking the hyphen over the zero pro- 
duces a good Greek letter theta; the solidus and the letter o (or the 
zero) makes a phi; the underline and the solidus make a good angle 
symbol, /, but this is not a satisfactory substitute for the “less than”’ 
symbol. The hyphen struck over the solidus is not a satisfactory sub- 
stitute for plus, nor is a repetition of the solidus (//) a standard 
symbol for “‘is parallel to.” 

If a large summation symbol is needed, the underline (repeated 
two lines below) combined with the solidus produces all of the symbol 
with the exception of one diagonal line; moreover, the underlines are 
in a position to make the insertion of subscripts feasible. If one is 
fortunate enough to possess a typewriter with a vertical bar, the 
product symbol (capital Greek Pi) is readily produced; combining 
the underline with the capital letter I does not prove too satisfactory 
in this case. 

The underline and a plus symbol (if the latter is available) are com- 
bined for +; the variable line spacer produces exponents (and a de- 
gree symbol by use of the lower case letter 0). In many cases, in the 
interest of clarity, it is better to insert characters with the pen (or 
stylus for mimeograph work) than to risk illegibility or misunder- 
standing. Generally the colon struck over the hyphen does not pro- 
duce a good division sign, since it is confused with the pus symbol; 
the apostrophe struck over the minus sign is satisfactory for neither 
the plus sign or the perpendicular symbol in geometry. A recent 
manuscript submitted for publication used the apostrophe written 
above a subscript numeral two as a means of writing the fraction one- 
half. The absence of the fraction bar and the small size of the numeral 
made it difficult to decide just what was intended. 

If the keyboard contains certain fractions, such as 4, we normally 
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lo 
write 4 log x rather than (log x)/2 or - However, if in the 


same expression we need to write } (on our yeti and 2/3 (not on 


1 x 
our keyboard), for uniformity we type 7 log x re. — 37 or —— a“ — 


2 1 2 
not} log x + x. Likewise we would type ry + 3 rather than + 


When symbols are inserted by pen, they should be the same size 
as the typed material, except in cases of a parenthesis around a frac- 
tion, etc. 

Radical signs; When the radicand involves exponents certain typing 
difficulties are involved, for unless the line of writing is lowered, the 
bar will run through the exponent. An expression such as \/a + 0? 
should be avoided as ambiguous. If the typist is fortunate enough to 
have a radical sign on the typewriter, it may be that the solidus can be 


used to provide a “two-story” radical sign, such as / —- 


If a radical appears in the denominator of a fraction, the variable 
line spacer is employed to avoid confusion of the fraction bar with the 
vinculum of the radical; if in addition exponents are in the radicand, 
the variable line spacer again comes into play. Nevertheless, with a 
little time and care, one can type such expressions as 


Vat vb 
Va + 


Typing exponents and subscripts: One frequently sees “sloppy” copy 
in which the exponents in a single line of material are very appreci- 
ably out of alignment. With a standard keyboard typed exponents are 
usually produced by moving the typewriter platen or roller to change 
the line of writing. Greater uniformity will be obtained if, instead of 
inserting each exponent as it is reached in the copy, the entire line is 
typed, leaving space for the exponents, then with the variable line 
spacing device, the line of writing is changed once, and all exponents 
in the line of copy are inserted. Care is needed to see that none are 
omitted, and proof reading is needed. 
Fractions: The rule for a fraction or radical sign should extend as far 
as, but not beyond, the final symbol involved. 

a a+b a+P a 

b c mn sin A 


+ 

= d 
an 
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however ? ; where the longer line indicates the main bar for 


a 


c 


the fraction. 


Use no space: 
Between symbols indicating or representing a product. 
Examples: 2y Smn a+(n—1)d 
(x + y)(a — 6) 
To separate parentheses, brackets, or absolute value signs from the 
quantity involved. 
Examples: (a+b) 2[m—n] 
Between the numerator and denominator of a fraction when these 
are separated by a solidus. 
Examples: a/b 4y — 3/x (a + b)/(2 + 2°) 
Between a radical sign and the first term of the radicand. 
Examples: Vx VV/at 
Between a quantity and an exponent, subscript, or prime. 
Examples: (a+6)® ay f'(x) 
logo 
Nore: If it is necessary to use both an exponent and a subscript, the 


exponent is placed directly over the subscript. 


EY” Ge. Ge, & 

Between the coordinates of a point or between a letter representing 
a point and its coordinates. 

Examples: (x,y) (1,3,4) (—2,0) (2,45°) P(x,y) 

%2,Y2) 

After Z, A, ©, etc., in geometrical notation. 

Examples: 2x AA BC OABCDE ZMTI 
Between a quantity and the factorial symbol. 

Examples: 3! (2m — 1)! 
In the functional notation symbolism. 


Examples: 3f(x) f(-1) flatb)  fe(x,y) 
plz 


Between an integral sign and the limits of integration. 
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—2 
Examples: f f xl? dx 
a 


Nore: In the printing of an integral sign the lower limit will be slightly 
to the left of the upper limit, hence if the integral sign is to be 
inserted by hand, the lower limit may be typed one space before 
the upper limit. If the typewriter keyboard has an integral sign, 
the upper limit will fall directly above the lower limit. 


Between A (delta) and the quantity affected. 
A 

Examples: y+ Ay = f(x+ Ax) lim A 

zo Ax 


d 
Before or after D, or is indicating a derivative. 
x 


Examples: D,«‘ = 3x' DG(x) = f(x) Dau = 


dy dy/d d du dev 


Use one space: 


Before and after the symbols +, —, +, X, +, ¥. 


b 
Examples: x—y 3(a+5) + 
n a 


PQX RL 


Norte: Some authorities specify no space before and after these symbols. 
Whichever standard is followed, be consistent. 
Exception 1: Omit the space in exponents, subscripts, or superscripts. 


Examples: f 


Exception 2: Omit the space between a +, —, +, or $ sign which indi- 
cates a positive or negative number or expression. 


Examples: +3 —4 +23 +(a — 2b) 
1 3 
—1/x, but —— +— 
Before and after =, ¥, =, ¥, ~, &, ), 4, 2, S, 1, ||, and 
(except as subscripts). 
Examples: y = 5 6X 5 = 30 x < —y? AABC = APOR «#0 


ABLBC —1<xs2 but lim Sox 
t=1 


Before and after symbols such as lim, In, sin, cos, tan, log, mod, 
sin~', arc sin, tanh, cosh. 


FA 
k 
; 
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Examples: 3 cos 2x logix 2 sinz A = B, mod M 
sin AcosB+cosAsinB e*sinbx sin x 
tan“ (tan x) or tan“tanx lim (x+ 7) 
zl 


sin (x+y) sin?45° loglog3 logcosx arcsin} 
Note: Some authorities would omit the space in the last five examples, 
writing 
sin(x + y) sin?45° loglog 3 logeos x  arcsin§ 


These authorities would also write 2sin x. Either is good form, 
but be consistent. 


Between terms of a sequence or between each of a number of dis- 
played expressions. 


Examples: a, a+ b,a+ 2b,---, 
z-1 
5 


To separate the symbol --- meaning “and so forth” or “and so 
forth up to.” 


Examples: 2+4+6+.---+2m 
1, 3, 
x, but not y,---w 


Evaluate for x = 5: x*, 3a‘, x — 1, 


Nore: This symbol consists of exactly three dots, neither more nor less, 
centrally placed. In a series, the algebraic signs appear both be- 
fore and after the symbol of omission. If the symbol appears at 
the end of a sentence, the fourth dot is placed as a period; com- 
mas may be used for punctuation. 


Example: Thesequences a, a’, a’,---, 
and 
are like 


Between the dots in a line of dots used to indicate “‘and so forth’’ 
or “and so forth up to” in a set of displayed equations. (The dots 
are in the center of the line of writing.) 


Examples: 


A = BO+ R, 
B= RQ + 


f(x) = (x — s)"(x—n,)(x — 72) 
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= m(x — 1m) --- 

+ (x — s)™(x — r2)(x — 73) 

+ (x — s)"(x — — 
Between the vertical bar and the elements of a determinant, like- 
wise one space between elements which appear in the same row. 
(If an element itself consists of more than one term, two spaces 
may be used for separation.) Except for numbers in our decimal 
system, elements in a column are, as nearly as possible, centered 
about a vertical line. 


—2 x 2 1234 x-y+2 y 
Examples: 11 —1 3 3 a a+ 2b 
3 y 4 55 s+a 2x 


After the integral sign and before dx in integral symbols. 


b 
Examples: fe dz ff sin mx cos nx dx f sin x dx 
a 


After the summation symbol. 
Examples: x* 
kel 


Before and after the symbols dy, dx, etc. 


dé 
Examples: ydx+ady 3dy+xdf(x)=7 tanA= 
r 
Use two spaces: | 


Before and after a formula or expression which appears in a line of 
text. (If the expression cannot be completed in a single line of text 
it should appear in displayed form.) 
Example: The expression e* represents a transcendental number. 
Use at least two spaces: 


Between a formula or equation and some explanation or qualifica- 
tion. 


Examples: a° = 1 (a #0) 


f du = Inx— Ina (a>0) 


be 
= 
a 
| 
| 
| 
lag 
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or f udu =inx—Ina,a>0 


Use at least three spaces: 


Between two separate statements displayed in the same line; if 
more than two statements appear, the spaces between them should 
be equal. 


Examples: a22+2b=7, 2¢>0. 
a = 3, b = 4, c=5, 


Lining up displayed material: When fractions appear in a line of 
writing, the main bar of the fraction should be in line with the minus 
sign, the horizontal bar of the plus sign, and the center of the equality 
sign. A comma or period is placed in line with the main bar of the 
final fraction. 


3mn?* 
P 2 
Example: = + tan 


Displayed material is centered on the width of the page, if several 
equations appear in sequence unbroken by text the equality signs 
are placed in vertical alignment. 


Examples: 
32+ 2y— y¥) =atb-—C 
r+s = 3mn — 17pgrt 
pt+q—t= |3| 
Likewise 4x — 3y = 15 
z+ y= 1 


although this may result in uneven spacing for one or more 
equations. Some authorities would align the left terms of such 
equations, i.e., 

4x — 3y = 15 

z+y=1. 


In any event, be consistent. 


If an equation or expression requires more than one line, try to 
make the break at some major division; if more than one equality 
sign is involved, the break should occur at such a sign. Avoid if at all 
possible breaking material within parentheses. 
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Examples: 


(x + y + 2)? — 3(xz + yz) = 2? + y? + 2? + Any + 2x2 + 2yz 
— 3x2 — 3yz = 2? + y? + 2? + 2yz — xz — yz 
A(x’ cos 0 — y’ sin 0)? + B(x’ cos 6 — y’ sin @) 
(x’ sin 0+ y’ cos 0) + C(x’ sin 6+ y’ cos 6)? 


but not A(x’ cos 0 — y’ sin 6)? + B(x’ cos 6 — y’ sin @) 
(x’ sin 6+ y’ cos 0) + C(x’ sin 6+ y’ cos 6)? 


50 YEARS OF SCIENCE TEACHING IN NEW JERSEY 


All during this year the science teachers in the state of New Jersey are cele- 
brating their fiftieth anniversary year in the teaching of science in the high 
schools with the New Jersey Science Teachers Association in the lead position. 
At one of their first meetings, held at Princeton University, Woodrow Wilson, 
then President of Princeton, welcomed the members of the Association to Prince- 
ton. 

The history of the New Jersey Science Teachers Association parallels the 
history of science teaching in New Jersey. Its programs and activities reflect 
the changes in science teaching during this half century. Its growth also parallels 
the development of teacher organizations in New Jersey, being—as far as re- 
search indicates—the first subject area organization of its kind in the State, as 
well as one of the first in the country. 


DOCUMENTATION CONFERENCE 


Western Reserve University will be host at a three-day conference on ‘“Practi- 
cal Utilization of Recorded Knowledge—Present and Future,” to be held Jan. 
16-18, 1956, on the WRU campus in Cleveland, Ohio. 

Emphasis will be on organization and use of printed material in such areas as 
the sciences, law, patents, military and government information, business, in- 
dustry and education. 

Offering the conference will be Western Reserve’s School of Library Science 
and its new Center for Documentation and Communication Research. Dr. Jesse 
H. Shera is dean of the library school; director and associate director, respec- 
tively, of the Center are James W. Perry and Allen Kent. The conference will 
follow the Jan. 15 dedication of WRU’s new $1,600,000 library. 

More than 30 experts will be on the three-day program. 

Complete information on the conference is available from the Dean, School of 
Library Science, Western Reserve University, Cleveland 6, Ohio. 


CARNEGIE TECH OVERFLOW 


Demand for higher education in the United States continues to expand at an 
increasing rate while the expansion of educational facilities is still creeping along. 
Applications for admission to Carnegie Institute of Technology in Pittsburgh 
this fall were the largest since the general dip following the rush to college in the 
immediate post-war period. For the second consecutive year the number of 
applicants was 25 per cent above 1953. 

New Carnegie Tech applicants from all corners of the world numbered almost 
3500 this year. But only one-quarter of these new prospective students can be 
admitted. “Our capacity is fixed,” explained Carnegie Admissions Chairman, 
Dr. John M. Daniels. ‘With present facilities we can adequately handle no more 
than 900 new students each year.” 
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PROPOSED AMENDMENTS TO THE BY-LAWS OF 
THE CENTRAL ASSOCIATION OF SCIENCE 
AND MATHEMATICS TEACHERS 


The following proposed amendments to the By-Laws of the 
Central Association of Science and Mathematics Teachers will be 
brought before the membership for vote at its annual business meet- 
ing to be held in Detroit, Michigan, November, 1955. To assist the 
members in studying the proposed revisions, each section of the By- 
Laws under consideration is printed in full in the left column as it 
will read if the proposed amendment, appearing in italics, is voted. 
The present wording of the portion of the section to be amended ap- 
pears in a parallel position at the right. 


PROPOSED AMENDMENTS PRESENT WORDING 
PROPOSED ARTICLE I-—SECTION 11]. 


TERMINATION OF MEMBERSHIP: 

The membership of any member of the Associ- 

ation shall be automatically terminated for 

any delinquency of dues, or other charges ow- 

ing to the Association, continued for a period 

of six months. Any member of the Association Any member of the Associa- 
may be expelled for any reason deemed sufficient tion may be expelled for any 
by the Board of Directors by a two-thirds affirma- reason deemed sufficient by the 
tive vote of all those present at any meeting of Board of Directors by a two- 
the Board of Directors, or by a two-thirds thirds affirmative vote of all 
affirmative vote of all the members present atany those present at any meeting 
meeting of the Association. But no vote of of the Directors or the membe 
expulsion may be taken unless written notice of the Association. : 
shall have been given not less than 

thirty days prior to the date for said meeting 

to the member proposed to be expelled, which 

said notice shall advise said member of the 

time and place of said meeting and the reasons 

for which expulsion is proposed. Like notice 

shall be given to all other members of the 

Association. It shall be the privilege of the 

member proposed to be expelled to appear and 

be heard by the members at the meeting at 

which a vote is to be taken on the question of 

expulsion. 


PROPOSED ARTICLE II—SECTION I. 


TIME OF MEETING: (a) ANNUAL 

MEETINGS: 

The annual business meeting shall be held on the The annual meetings shall be 

second day of the annual convention as set by held on the second day after 

the Board of Directors. the last Thursday in Novem- 
ber of each year, 


PROPOSED ARTICLE III—SECTION I. 


OFFICERS: 
The officers of this Association shall be a 
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President, a Vice-President, a Secretary, a 
Treasurer and Business Manager, an Editor 
of the Journal, and an Historian. One or more 
Assistant Secretaries, Assistant Editors, and 
Assistant Treasurers may be appointed by the 
Board of Directors. 


PROPOSED ARTICLE I1I—SECTION II]. 


ELECTION, TENURE OF OFFICE, COM- 
PENSATION: 

The President and Vice-President shall be 
elected by the members of the Association 
at the annual meeting and shall serve for a 
term of one year or until their successors 
are elected. The Treasurer and Business Man- 
ager, Editor of the Journal, and Secretary- 
Historian shall be appointed for a term of three 
years by the Board of Directors at a meeting to 
be held following the annual meeting of the A ssoci- 
ation, or at the Spring meeting of the Board of 
Directors. The Secretary-Historian shall take 
office immediately following appointment. The 
Treasurer and Business Manager, and Editor 
of the Journal shall take office at the beginning 
of the fiscal year following their appointment. 
They may be reappointed. The compensation 
of the officers, if any, shall be fixed by the 
Board of Directors. 


PROPOSED ARTICLE I1I—SECTION IV. 


(d) TREASURER AND BUSINESS MAN- 
AGER: 

The Treasurer and Business Manager shall 
collect all dues and hold all moneys and keep 
a record of all receipts and disbursements. He 
shall give a report at the annual meeting of the 
Association. He shall pay out funds on the 
order of the Board of Directors and the Execu- 


tive Committee. 


(Amend to delete the final sentence appearing 
at the right.) 
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One or more Assistant Secre- 
taries and Assistant Treas- 
urers may be appointed by the 
President. 


The Treasurer and Business 
Manager, Editor of the Jour- 
nal, Historian, and Secretary 
shall be appointed by the Board 
of Directors at a meeting to 
be held following the annual 
meeting of the Association, 
and shall serve for a term of 
three years. Their terms may 
be renewable. 


He shall also act as Business 
Manager of the Journal. 


FACTS ABOUT WESTINGHOUSE AND ATOMIC ENERGY 
As a pioneer in the field of atomic energy, Westinghouse has achieved the 


following “firsts” in its atomic projects: 
1—-First industry-built atom smasher. 


2—First quantity production of metallic uranium, 

3~—First large-scale production of pure zirconium for atomic reactor. 
4-—First two atomic engines to produce power in substantial quantities. 
5—First nuclear power plant for a large surface vessel—(under development). 
6—First full-scale reactor plant for an electric generating station—(under 


construction). 


7—First privately-financed atomic equipment plant. 
8—First industry-owned nuclear materials testing reactor—(being designed). 
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PROBLEM DEPARTMENT 


CONDUCTED BY MARGARET F. WILLERDING 
Harris Teachers College, St. Louis, Mo. 


This department aims to provide problems of varying degrees of difficulty which 
will interest anyone engaged in the study of mathematics. 

All readers are invited to propose problems and to solve problems here proposed. 
Drawings to illustrate the problems should be well done in India ink. Problems and 
solutions will be credited to their authors. Each solution, or proposed problem, sent 
to the Editor should have the author’s name introducing the problem or solution 
as on the following pages. 

The editor of the department desires to serve its readers by making it interesting 
and helpful to them. Address suggestions and problems to Margaret F. Willerding, 
Harris Teachers College, St. Louis, Missouri. 


SOLUTIONS AND PROBLEMS 


Note. Persons sending in solutions and submitting problems for solution 
should observe the following instructions. 

1. Solutions should be in double spaced typed form. 

2. Drawings in India ink should be on a separate page from the solution. 

3. Give the solution to the problem which you propose if you have one and 
also the source and any known reference to it. 

4. Each solution or problem for solution should be on a separate e. 

In general, when several solutions are correct, the ones submitted in the 
best form will be used. 


LATE SOLUTIONS 
2438, 2442, 2443, 2444, 2446, 2448. O. S. Narayanaswamy, Madras, South India. 


2450, 2451, 2452. Charles R. Berndison, Venalhaven, Maine. 
2445, 2446, 2450, 2452, 2454. C. W. Trigg, Los Angeles, Calif. 
2431. J. M. Synnerdahl, Erie, Pa. 


2453. Proposed by C. W. Trigg, Los Angeles City College. 


(a) Show that every even integer greater than 12M +22 can be expressed as 
the sum of M abundant numbers. 

(b) Find the smallest integers which can be expressed as the sum of two 
abundant numbers in 1, 2, 3, 4, 5, 6, 7, 8, 9 ways. 


Solution by the Proposer 


Multiples of perfect numbers or of abundant numbers are abundant. 

(a) The only abundant numbers less than 56 are 6n, 20 and 40. Hence, if 
n> 1, all numbers of the form 6n+-12, 6n4-20, and 6n-+-40 can be expressed as 
the sum of two abundant numbers. That is, every number 6k 224, 644-2 232, 
and 6k+4252 is the sum of two abundant numbers. These comprise all even 
numbers >46 or 12-2422. Since the smallest abundant number is 12, it follows 
that every even number greater than 12-3422 can be expressed as the sum of 3 
abundant numbers. In general, then, every even number greater than 12M +22 
can be expressed as the sum of M abundant numbers. 

(b) The twenty-one abundant numbers less than 100 are 12, 18, 20, 24, 30, 
36, 40, 42, 48, 54, 56, 60, 66, 70, 72, 78, 80, 84, 88, 90, 96. By considering the 
sums of these in pairs, we have that : 


24=12+12, 
36 = 12424 = 18+18, 
48 = 12+36=18+30=24424, 
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66 =124+54=18+448 = 24442 =30+36, 

= 12448 = 18442 = 20440 = 24+436= 30430, 

84 = 124-72 = 184-66 = 24400 = 30+54= 36448 =42+-42, 

90 = 124-78 = 184-72 = 20+70 = 24466 = 30460 = 36454 =42+48, 

96 = 124-84 = 18+78 = 24472 =30+-66 = 36+00 =40+56=42+54=48+48, 

108 = 124-96 = 18+90 = 20488 = 24484 = 30478 = 364-72 
are the smallest integers which can be expressed as the sum of two abundant 
numbers in 1, 2, 3, 4, 5, 6, 7, 8, 9 ways. This constitutes a correction of the 


foot-note to E 903, American Mathematical Monthly, $7, 562, October 1950. 
Proceeding in like manner we have that 


36=12+412+12, 

48 =12412424=12+18+18, 

60 = 12412436 =12+4+18+430 = 12424424 = 18+ 18+24=20+20+ 20, 
80 = 124-124 56= 12420448 = 18+420+42 = 20420440 = 20-+ 24+ 36 = 


are the smallest integers which can be expressed as the sum of three abundant 
numbers in 1, 2, 3, 5, 6 ways. 72 can be expressed in 8 ways, 78 in 9, 84, in 11 
90 in 12, 96 in 16, 102 in 18, and 108 in 20 ways. 


2455. Proposed by Brother Felix John, Philadelphia, Pennsylvania. 


In the triangle A BC, he, t, and m, meet side c in points D, E and F respectively. 
Derive a formula for segment EF. 


Solution by C. W. Trigg, Los Angeles City College 
Metuop I. 


DF =/m'—i? and DE=/f—H, 


hence 
EF 
A DEF B 
Mernop II. 
Assume 
azb. 
AF=c/2 and AE=bc/(a+b), 
80 


EF=AF—AE=c/2—be/(a+b) =c(a—b)/2(a+5). 


Solutions were also presented by Richard H. Bates, Milford, N. Y.; Clinton 
E. Jones, Nashville, Tenn.; Henry Mattison, Cambridge, Mass.; Walter Warne, 
St. Petersburg, Fla.; and the proposer. 
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2456. Proposed by A. R. Haynes, Tacoma, Washington. 
Show 


13 
Solution by C. W. Trigg, Los Angeles City College 
and 
Hence when numerator and denominator of the left hand member of the 
equation are multiplied by (2)*? we have 
V3)" _ 265V54+9V5) 
As originally printed, with a positive sign in the denominator, the fraction 
reduces to 


(SV5+9V5)_ 1/5). 
7) 


Solutions were also presented by J. Byers King, Denton, Md.; Willis B. Porter, 
New Iberia, La.; Harry D. Rudermann, Bronx, N.Y.; George Senge, Los Angeles, 
Calif.; Richard R. Williams, Jr., Marshall, Tex.; and the proposer. 


2457. Proposed by Gerald Freilich, Brooklyn, N.Y. 
Problem: 

On the top surface of a block of wood h inches high, a wedge is cut whose plane 
angle is 8, and whose edge makes an angle a with the horizontal. A ball of radius r 
rests in the upper part of the wedge such that its center lies in the plane of the top 
surface of the block and such that the ball is tangent to the plane of the side of 
the block. If the distance between the point which is the intersection of the higher 
level of the edge of the dihedral angle with the side of the block, and the bottom 
of the block is represented by d, express d in terms of a, 8, 4, and r. 


Solution by the Proposer 


Let s be the distance from the center of the ball to the edge of the dihedral 
angle. From figure 1, it can be seen that 


sar csc 
2 


Let x be the depth of the higher level of the wedge so that 
x+d=h. 


(See figure 2) 
From figure 3, since the two right triangles are similar, 


x 5 


= 
xcsca r+xcota 
r+x cota™=s 
xcota=scsca-—r 


r ) 
=——— | csc ——sina 
COs a 2 


d=h—x 


COs 


Fic. 2 
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2458. Proposed by Julius S. Miller, New Orleans, Louisiana. 


A car, starting from rest, has a constant acceleration a and acquires a velocity 
V, which it then maintains for an interval; it then slows down to a stop at a 
constant rate b. If D is the total distance covered, show the total time to be 


vt? =+;): 


Solution by the Proposer 


The usual equations for uniformly accelerated motion apply. Consider the 
total distance as made up of parts 5;, $2, 3 and the corresponding times 4, f2, ¢s. 
Then 


and 
2a 1 
Also 
and 
similarly 
v3 V 
and . 
Now, T, the total time is 
V 52 V 
t = —+—+4—. 
ithth + yr (1) 
Also, 5; +52+5;= D, whence 


vy? 
Putting this value of in (1) gives 
7t 
tv (+5) 


2a. .6 
which was to be shown. 


Solutions were also offered by Richard H. Bates, Milford, N.Y.; A. R. Haynes, 
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fe ya Wash.; Willis B. Porter, New Iberia, La.; and C. W. Trigg, Los Angeles, 
alif. 


2459. Proposed by Paul D. Thomas, Norman, Okla. 
Show that 


imi f 


is a real number, where i=(—1)"?. 
Solution by C. W. Trigg, Los Angeles City College 


‘ 1 
if =f (widx) 
T 


A solution was also offered by the proposer. 


2460. Proposed by Martin Hirsch, Brooklyn, New York. 


Two spheres with radii a and b, a>b, are glued together at a point P. The solid 
so formed is placed on a horizontal table and is made to roll, without slipping, 
on the table; prove that P describes a circle of radius r given by r*(a* — b*) = 16a°D’. 

(Nore: this formula, given here just as it was printed in the March issue of 
ScHooL SCIENCE AND MATHEMATICS, is erroneous, clearly through a printer’s 
error. The correct formula is developed below.) 


Solution by Charles H. Butler, Kalamazoo, Michigan 


From similar triangles CBE and CAG we get 


t+b b 
a 
whence 
a—b 
From triangle EHG we get 

a—b 

sin a 


alg 

B A 
| 

= 
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whence 


= ‘1 — ein? = a—b 
cos a=4/1—sin® 1 ( 
which reduces to 


2\/ab 


From triangle CDP we get 


Therefore 
r 2\/ab 
which upon substituting the above value of t, solving for r, and simplifying, gives 
4aby ab 


‘= 


whence r*(a?—b*)? = 16a°b*. 


Solutions were also offered by Richard H. Bates, Milford, N.Y.; Harry D. 
Ruderman, Bronx, N.Y.; George Senge, Los Angeles, Calif.; Warren Rufus 
Smith, Passe a Grille Beach, Fla.; C. W. Trigg, Los Angeles, Calif.; and the pro- 
poser. 

STUDENT HONOR ROLL 

The Editor will be very py to make special mention of classes, clubs, 
or individual students who offer solutions to problems submitted in this de- 
partment. Teachers are urged to report to the Editor such solutions. 

Editor’s Note: For a time each student contributor will receive a copy of 
the magazine in which his name appears. 


PROBLEMS FOR SOLUTION 


2479. Proposed by W. R. Uts, Columbia, Mo. 

Given a quantity of liquid containing a; and 5, per cents of two ceantianle and 
another quantity of liquid containing, respectively, a; and bz per cents of the 
same chemicals contained in the first liquid. Show that a liquid can be had by 
mixing appropriate quantities of the two given liquids to secure, respectively, 
x and y per cents of these chemicals when, and only when, (x, y) is a point in the 
x, y-plane on the segment joining the points (a, b;) and (az, b2). 


2480. Proposed by Brother Felix John, Philadelphia, Pa. 

Derive a formula for the sum of all the permutations of the m numbers 1, 2, 
3,+++,m, taken all at a time. 
2481.- Proposed by Laverne Clark, Sac City, Iowa. 


™. Hammond Organ has nine drawbars. Each drawbar may be drawn out 
to eight degrees of expression. How many combinations are possible using all 
drawbars to the various degrees of expression? 


2482. Proposed by Edward C. Varnum, Clyde, Ohio. 


Two opposing armies containing a and } men respectively fire one round in a 
iven unit of time. The ratio of the number of men killed to the number of shots 
red is r. The army of 6 men is destroyed in n units of time. Express nm in terms 


t 


é 

a+b 
. 
COs a 
g 
z 
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of a, b, and r and also express the number remaining alive in the first army. 


2483. Proposed by Norman Anning, Alhambra, Calif. 


Give a method for finding all kinds of parallelograms having integral sides 
and integral diagonals. Such things exist. For example here are two kinds: 


Sides Diagonals 
11, 13 
11, 13 16, 18 
16, 18 22, 26 


2484. Proposed by Brother Felix John, Philadelphia, Pa. 


If in triangle A BC, the circumradius, R, equals ¢, , the bisector of the angle C, 
and angle A equals angle B, find the number of degrees in angle C. 
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Farnborough. Cloth. 279 pages. 13.5 21.5 cm. 1955. Philosophical Library, Inc., 
15 East 40th Street, New York 16, N. Y. Price $10.00. 


CoLiece Cuemistry, Second Edition, by Linus Pauling, Professor of Chemis- 
try, California Institute of Technology. Cloth. Pages xiit+685. 1523.5 cm. 1955. 
W. A. Freeman and Company, San Francisco, Calif. Price $6.00. 
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FUNFSTELLIGE TAFELN DER KREIS -UND HYPERBELFUNKTIONEN, by Dr.-Ing. 
Keiichi Hayashi. Cloth. Pages 182. 1524 cm. 1920, Reprint 1955. Walter de 
Gruyter & Co., Berlin W 35, Germany. Price $3.00. May be purchased from 
Stechert-Hafner, Inc., 31 East 10th Street, New York 3, N. Y. 


TEACHING ARITHMETIC WE Neep, Grade 4, Manual, by Guy T. Buswell, 
University of California, Berkeley, California; William A. Brownell, University 
of California, Berkeley, California; and Irene Sauble, Detroit Public Schools, 
Detroit, Michigan. Paper. 357 pages. 17.523 cm. 1955. Ginn and Company, 
Statler Building, Boston 17, Mass. Price $1.60. 


TEAcHING AritHmMeTIC We Neep, Grade 3, Manual, by Guy T. Buswell, 
University of California, Berkeley, California; William A. Brownell, University 
of California, Berkeley, California; and Irene Sauble, Detroit Public Schools, 
Detroit, Michigan. Paper. 354 pages. 17.523 cm. 1955. Ginn and Company, 
Statler Building, Boston 17, Mass. Price $1.60. 


LABORATORY EXPERIMENTS IN GENERAL CHeMIstTRY, by J. A. Campbell and 
L. E. Steiner, Professors of Chemistry, Oberlin College. Paper. Pages viii+216. 
20X27 cm. 1955. The Macmillan Company, 60 Fifth Avenue, New York 11, 
N. Y. Price $3.40. 


LABORATORY Explorations In Zoo.ocy, Third Edition, by Karl A. Stiles, 
M.S., Ph.D., Professor and Head of the Department of Zoology, Michigan State 
College, East Lansing, Michigan. Paper. Pages xi+283. 20.5%27.5 cm. 1955. 
The Macmillan Company, 60 Fifth Avenue, New York 11, N. Y. Price $3.75. 


PRacticAL LABORATORY CHEMISTRY, A MANUAL FOR BEGINNERS, by Horace 
G. Deming, Research Associate, Department of Chemistry, University of Hawaii. 
Paper. Pages xi+209, 2128 cm. 1955. John Wiley and Sons, Inc., 440 Fourth 
Avenue, New York 16, N. Y. Price $3.50. 


Tue DynaAmicaL THeory or GAsEs, Fourth Edition, by J. H. Jeans, D.Sc., 
LL.D., F.R.S. Paper. 444 pages. 1423.5 cm. Dover Publications, Inc., 1780 
Broadway, New York 19, N. Y. Price $2.00. Cloth $3.95. 


Atmost Pertopic Functions, by A. S. Besicovitch, Fellow of Trinity College, 
Cambridge. Paper. Pages xiii+ 180. 1320.5 cm. 1954. Dover Publications, Inc., 
1780 Broadway, New York 19, N. Y. Price $1.75. Cloth $3.50. 


Riper’s Spectatizep Auto Rapio MANwAL, (Vol. 6-A, Motorola). Paper. 
208 pages. 21.528 cm. 1955. John F. Rider, Publisher, Inc., 480 Canal Street, 
New York 13, N. Y. Price $3.00. 


Apvancep Dynamics or A System or Ricip Bopies, Sixth Edition, by Ed- 
ward John Routh, Sc.D., LL.D., F.R.S., Fellow of the Senate of the University of 
London. Paper. Pages xiv-+484. 1320.5 cm. 1955. Dover Publications, Inc., 
1780 Broadway, New York 19, N. Y. Price $1.95. Cloth $3.95. 


Tue CONTINUUM AND OTHER Types OF SERIAL Orper, by Edward V. Hunting- 
ton, Associate Professor of Mathematics in Harvard University, Second Edition. 
Paper. Pages vii+82. 1320.5 cm. 1955. Dover Publications, Inc., 1780 Broad- 
way, New York 19, N. Y. Price $1.00. Cloth $2.75. 


Tue A.R.R.L. Antenna Book, Seventh Edition, prepared by the Headquar- 
ters Staff of the American Radio Relay League. Paper. 344 pages. 1624 cm. 
1955. American Radio Relay League, West Hartford 7, Conn. Price $2.00 in the 
United States Proper, $2.25 elsewhere. 


HanpDBook oF 630-Type TV Recetvers, by Simon S. Miller, Chief Engineer 
and Howard Bierman, Senior Engineer. Paper. Pages vi+- 194. 1422 cm. 1955. 
John F. Rider, Publisher, Inc., 480 Canal Street, New York 13, N. Y. Price $3.50. 
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Tue CueMmIcaL Inpustry Facts Boox, Second Edition, prepared by The Manu- 
facturing Chemists’ Association. Paper. Pages xii4+-148. 14.523 cm. 1955. 
Manufacturing Chemists’ Association, 1625 Eye Street, N. W., Washington 6, 
D. C. Price $1.00. 


BULLETIN Boarps ror TEACHING, by Charles H. Dent, Associated Professor 
of Curriculum and Instruction and Coordinator of Student Teaching, College of Edu- 
cation. The University of Texas; Ernest F. Tiemann, Director, Visual Instruction 
Bureau, The University of Texas; and designed by Nancy M. Holland, Audio- 
Visual Specialist, Visual Instruction Bureau, The University of Texas. 38 Pages. 
15X23 cm. 1955. The Visual Instruction Bureau, Division of Extension, The 
University of Texas, Austin 12, Texas. Price $1.00. 


F-M Liwirers AND Detectors, edited by Alexander Schure, Ph.D., Ed.D. 
Paper. Pages iv+44. 1421.5 cm. 1955. John F. Rider, Publisher, Inc., 480 
Canal Street, New York 13, N. Y. Price 90 cents. 


STATE ACCREDITATION OF HIGH SCHOOLS PRACTICES AND STANDARDS OF STATE 
Acencies, by Grace S. Wright. Bulletin 1955, No. 5. Pages iv+81. 1423 cm. 
Superintendent of Documents, U. S. Government Printing Office, Washington 
25, D. C. Price 30 cents. 


Scrence TEacutnG Ipeas II, edited by Abraham Raskin, Associate Professor 
of Physiology and Coordinator of the Sciences, Hunter College, New York City. 
Paper. 47 pages. 21.528 cm. 1955. National Science Teachers Association, 
1201 Sixteenth Street, N. W., Washington, D. C. Price $1.00. 


A®sTRACTS OF SCIENCE TEACHING IDEAs, prepared by the Publications Com- 
mittee of the National Science Teachers Association, Abraham Raskin, Chairman. 
Paper. Pages iii+23. 15.5%22.5 cm. 1955. National Science Teachers Associa- 
tion, 1201 Sixteenth Street, N. W., Washington 6, D. C. Price $1.00. 


EXPERIMENTAL ELECTRONICS FOR THE BEGINNER, by Lewis G. Blevins and 
Leonard R. Crow, Universal Scientific Company. Part I. Paper. 366 pages. 
19.528 cm. 1955. Universal Scientific Company, Inc., 1102 Shelby Street, 
Vincennes, Ind. Price $3.60. 


THe ELEMENTS OF THE THEORY OF REAL Functions, Third Edition, by J. E. 
Littlewood, F.R.S., Fellow of Trinity College, Cambridge, and Late Rouse Ball 
Professor of Mathematics. Paper. Pages vi+-71. 1320.5 cm. 1954. Dover Publi- 
cations, Inc., 1780 Broadway, New York 19, N. Y. Price $1.35, Cloth $2.85. 


BOOK REVIEWS 


FUNDAMENTALS OF ELECTRICAL ENGINEERING BASED ON THE RATIONALIZED 
M.K.S. System or Units, by Edward Hughes, Formerly Vice-Principal and 
Head of the Engineering Department, Brighton Technical College, Cloth. Pages 
xiv+470. 11.5X18.5 cm. 1954. Edward Hughes, 16 Tongdean Avenue, Hove 4, 
Sussex, England. Price 12s. 6d. 


This book is a sequel to the more elementary and introductory text: Principles 
of Electricity by Morely and Hughes which was first published in 1953. Students 
who have mastered the contents of this book will have no difficulty with the 
more recent text by Hughes. The M.K.S. system of units is used throughout 
both texts but the definitions and explanations are also fully given in the more 
advanced text. More than 300 diagrams are used throughout to illustrate and 
explain the principles discussed. Following each theoretical discussion is a prob- 
lem completely worked out and explained, so that the student is given the prac- 
tical application of the theory as each step is taken. At the close of each chapter 


cal 
= 
x 
“4 


BOOK REVIEWS 577 


a long list of problems is given covering the work of the chapter and previously 
discussed theory. Most of these questions have been taken from examination 
papers previously used. Tables of logarithms and antilogs are given and answers 
to the problems given to slide rule accuracy. Fifteen chapters compose the book. 
They are The Electric Circuit, Electromagnetism, Electrostatics, D.C. Genera- 
tors and Motors, Single-Phase Circuits, Three Phase Circuits, Transformers, 
Alternators, Production of a Rotating Magnetic Flux, Alternators (continued), 
Synchronous Motors, Induction Motors, Thermionics, Electric Lamps and II- 
lumination, and Symbolic Notation. It is an excellent textbook, clear and prac- 


tical. 
G. W. W. 


GENERAL PrincipLes or Geoxocy, by J. F. Kirkaldy, D.Sc., F.G.S., Reader in 
Geology, University of London, Cloth. 327 pages. 15X23 cm. 1955. Philosophical 
Library, Inc., 15 East 40th Street, New York 16, N. Y. Price $6.00. 


The author of a book of this type has a big job on his hands in selecting the 
fundamental material and eliminating the many interesting parts of his subject 
necessary to hold the book to a reasonable number of pages. Here six funda- 
mental sections are discussed. (A) A short section on Basic Principles explaining 
stratification, folds, faults and rocks; (B) a much longer section discusses Physi- 
cal Geology and Geomorphology, explaining weathering and transportation of 
the weathered material, the work of rivers, glaciation, sea action, the semi-arid 
and arid regions, and denudation chronology; (C) includes Petrology and Min- 
eralogy, giving conditions for the formation of rocks and minerals, a chapter on 
the identification of minerals, the igneous and metamorphic rocks and their uses, 
the sedimentary rocks and their uses; (D) a short section on the Composition 
and Origin of the Earth; (E) Historical Geology, explaining the geological time- 
scale, a study of fossils, and a brief geological history of the British Isles; (F) a 
short chapter on Economic Geology. Appendix I gives the interpretation of 
geological maps and Appendix II gives a list of books for reference and further 
reading. This is distinctly a book for the British Isles but contains much that is 
well discussed for students in all parts of the world. 

G. W.W. 


TREATISE ON INTEGRAL CALCULUS WITH APPLICATIONS, EXAMPLES AND PROB- 
LeMs, by Joseph Edwards, M. A., Formerly Fellow of Sidney Sussex College, 
Cambridge, and Principal of Queen’s College, London. Cloth. Vol. I, pages 
xii+907. Vol. II, pages xv+980. 11.520 cm. 1954. Chelsea Publishing 
Company, 552 West 181 Street, New York 33, N. Y. Price $6.50 per volume. 


Individuals and libraries who have been unable to obtain a copy of this work, 
originally issued in 1921, and reprinted (in the case of volume I) in 1930, will 
welcome the appearance of these volumes, which appear to be photostatic re- 
productions. 

These volumes were issued as a text for advanced students in English uni- 
versities. Very few, if any, courses are offered in colleges or universities in the 
United States for which these would be considered suitable texts. It takes only 
casual examination of the books to see the contrast between what is offered in 
English schools (or, to be fair, what was being offered in 1921) and in universities 
in the United States. Although the broad statement is perhaps unfair, the con- 
tent of these two volumes might be characterized by saying that possibly greater 
attention is paid to technical points of manipulation than to underlying theory 
than is the case with some of our advanced works. As examples of this, one might 
mention integration by substitution, reduction formula (at least 140 pages), 
extensive work on the evaluation of definite integrals, etc. 

Primarily these volumes will be purchased for reference work. It is doubtful if 
there is any work available in which so much detail is given, or where one may 
find more help in the evaluation of a “tricky” integral. An interesting feature is 
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the large number of problems, with (in many cases) sources to the English uni- 
versity examinations in which they appeared. 
Cecit B. READ 
University of Wichita 


TRANSFORM CALCULUS WITH AN INTRODUCTION TO COMPLEX VARIABLES, by 
E. J. Scott, Assistant Professor of Mathematics, University of Illinois. Cloth. 
Pages ix+330. 16X24 cm. 1955. Harper and Brothers, 49 East 33d St., New 
York 16, N. Y. Price $7.50. 


This is a text on the advanced undergraduate or graduate level, with applica- 
tions in the fields of physical science and engineering. As might be expected, a 
considerable amount of mathematical maturity is needed to handle the materia! 

probably differential equations as a minimum, at points such topics as Fourier 
series are mentioned as though the reader was familiar with the topic. 

The approach is from the point of view of complex variable theory. In the first 
chapter, dealing with this theory, the author introduces line integrals of complex 
functions, then proceeds through Cauchy’s residue theorem to applications in 
the evaluation of real definite integrals. In the preface the author points out 
that he feels this the most satisfactory approach, although perhaps not the 
easiest. Among subjects treated are the applications of Laplace transforms to 
linear differential equations and to linear partial differential equations; differ- 
ence equations, asymptotic series, integral equations, matrix algebra and its 
application to systems of linear differential equations. There are a great many 
applications to engineering problems. 

There are problems at the end of each of the ten chapters, averaging more than 
fifteen to a chapter, which seems ample. In the appendices there are tables of 
various transforms, over 100 of these are Laplace transforms. 

Any instructor at all interested in approaching the subject from the point of 
view of this book should consider this as a class text, even if another approach 
makes the book unsuitable as a text, it is of value for reference material. Un- 
fortunately for this use, the index is incomplete—several topics covered in the 
book are not mentioned in the index. At least one error was noted in the index— 
integro-differential equations seem to be discussed on page 271, not 277. 

Cecit B, READ 


Tue THeory or NumBers, by Burton W. Jones, Professor of Mathematics, The 
University of Colorado. Cloth. Pages xi+143. 15X22 cm. 1955. Rinehart and 
Company, Inc., New York, N. Y. Price $3.75. 


In the preface the author states that this text is planned both for the prospec- 
tive elementary or secondary school teacher and for the student who is majoring 
in mathematics and possibly beginning graduate work. In spite of what may be 
first thought to be incompatible objectives, it would seem that to a remarkable 
degree the book accomplishes the author’s purpose. 

The first chapter deals with the development of the number system, with a 
rather thorough treatment, yet one within the grasp of the student. There is a 
good discussion of the decimal system, with reference to other bases than ten. 
The second chapter takes up repeating decimals and congruences, and is perhaps 
on a little more mature level. The third chapter deals with Diophantine equa- 
tions, both linear and quadratic. Remaining chapters take up such topics as 
continued fractions, nonlinear congruences, and quadratic residues. 

Particularly in the first portion of the book emphasis is placed upon points or 
topics which will enrich the teaching of mathematics—for example, certain types 
of puzzle problems, methods which may be used to provide integral solutions 
to problems, reasons why we may not “define” the result of division by zero as a 
new number called “infinity.” 

Problems are rarely of a routine type, but rather require the student to show 
the details of some demonstration, or carry out certain lines of reasoning. A 
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striking number of the exercises start with some phrase such as: Prove... ; 
Show how .. . follows... ; What properties hold for... ; Extend... ; Why 
does . . . follow? Give an example of. . . . Probably for this reason, no answers 
are provided. In general, the number of exercises seems ample for ordinary class 
use. 

Instructors have different ideas of the suitability of a text for their purposes; 
this reviewer has encountered few books about which he felt as he does about this 
one—I should like to use this as a text, without modification. 

B. Reap 


MATHEMATICS FOR ENGINEERS, Part I, including ELEMENTARY AND HIGHER 
ALGEBRA, MENSURATION AND GRAPHS, AND PLANE TRIGONOMETRY, by W. N. 
Rose, B.Sc. Eng. (Lond.), Late Head of Mathematics Department at the Borough 
Polytechnic Institute. Ninth Edition. Pages xiv4-527. 1522.5 cm. Chapman 
and Hall, Ltd., 37 Essex Street W. C. 2, London. 1955. Price 21 shillings. 


This is the ninth edition of a work which first appeared in 1918. As the title 
indicates, it emphasizes the practical applications, but by no means to the ex- 
clusion of a sound theoretical basis. As might be expected in an English text, 
there are some variations in symbolism and some words which seem odd to the 
American reader—for example, frusira of pyramids and cones, Items which seem 
to this reviewer somewhat out of the ordinary and of distinct merit include: the 
curve of sines and curve of cosines (mot the sine curve or cosine curve) on page 
234; the discussion of various methods for allowing for depreciation, in connec- 
tion with arithmetic and geometric progressions; a chapter on areas of irregular 
curved figures, including a discussion of the planimeter, the computing scale, the 
trapezoid and Simpson’s rules; a chapter on the calculation of earthwork voi- 
umes; a chapter on “The construction of practical charts’’ which gives a good 
introduction to nomography and alignment charts. 

This reviewer found a few minor points to which he takes exception: in the 
definition of zero and negative exponents there is no restriction that the base 
must not be zero; it seems a little odd to find the ellipse and parabola, for ex- 
ample, classed as “difficult curve equations”; angles seem to start from the 
north as zero, rather than the east. 

Although it is doubtful that this would be selected as a text in one of our 
American schools, the material covered, together with the large number of 
examples to be worked, make it worth adding to the library for reference pur- 
poses. As a single example, Chapter X—The determination of laws—furnishes 
such supplementary material on empirical equations and curve fitting; likewise 
the appendix describes a cylindrical slide rule. Do not be misled by the sub-title, 
much more is included than it might imply. 

Cecit B. Reap 


MATHEMATICS FOR HiGHeER NATIONAL CERTIFICATE, A TEXT Book For THE UsE 
or First YEAR (Al) Stupents, by S. W. Bell, B.Sc., and H. Matley, B.Sc., 
Lecturers in Mathematics at Norwich City College. Volume I. Cloth. Pages 
xiii+293. 1522 cm. Cambridge, University Press. 1955. Price $2.75. 


As indicated by the title, this text is definitely written for British schools. 
Material covered is largely that of a second semester of calculus, together with a 
considerable amount of differential equations and a chapter on harmonic anal- 
ysis. As might be expected, the terms and symbolism sometimes differ from the 
usage in the United States (small delta where we use capital delta, an unusual 
notation for approaching a limit from lower values introduced on page 16, thrust 
where many books use force, and similar minor variations), but these cause the 
reader no difficulty. This reviewer objects to the choice of scale in Figures 12 
and 13, on pages 45-46, and to the fact that no scale is indicated on the x-axis 
on page 47. The problem lists seem quite short. 

At several places one gathers the impression that a reason for introducing some 
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material is that it is expected to be found on a certain examination, or is a part 
of a specified course which would be meaningless to the student in the United 
States. Rather obviously the book is not the best choice for a text; it may serve 
as supplementary problem material, but the content is not markedly different 
than many other texts. This by no means implies lack of merit in the text— 
merely that it was primarily written for use in another country. In fact, the 
treatment is in general very sound, and there are many good examples of ap- 
plication of the subject matter. 
Cecit B. READ 


Tue Hanp Propucep Book, by David Diringer, D.Litt., (Flor.) M. A. (Cantab.), 
University Lecturer, Cambridge, England. Cloth. Pages xii+591. 16.623.6 
em, 1953. Philosophical Library, Inc., 15 East 40th Street, New York 16, 
New York. Price $15.00. 


This is a book about books. It may sound a bit paradoxical to speak of pre- 
historic books. The author characterizes them as “books in embryo.”’ From the 
uncertainties of oral tradition and primitive mythology he traces the evolution 
of “books” to our modern library’s “handsome volumes.” 

As a sort of subtitle, the caption is, “A companion volume to ‘The Alphabet’.”’ 
A third volume is promised on “Illumination and Binding of the Book” to follow 
this. “The Alphabet,” published in 1948, has already passed through three print- 
ings. Its production is said to have established David Diringer as one of Cam- 
bridge’s leading scholars. 

Here, in eleven chapters, aided by 185 figures and a thirty-eight-paged, double- 
columned index, the author summarizes and catalogues modern research relative 
to the development of the book. 

Chapter titles give the sequence of treatment. They are: Book in Embryo; 
Earliest Systems of Writing; Clay Tablet Books; Papyrus Books; From Leather 
to Parchment; Greek-Latin Book Production; The Book Follows Religion; 
Outlying Regions (1): Ancient Middle East, Central and Southern Asia; (IT) 
Far East and Pre-Columbian America; Anglo-Celtic Medieval Books (Includ- 
ing: Conclusion; Fate of Books) and an Appendix on Writing Equipment. 

The presentation is non-technical but copiously annotated. Chapter and gen- 
eral bibliographies make it readily helpful to the student who is more than 
passingly interested in this field. It is hardly a book one would read “‘from cover 
to cover.”’ However, this reviewer did find, in sections he sampled, an interest- 
holding quality not usual for volumes of its scholarly character. Its appeal will 
be to humanists and librarians rather than mathematicians and scientists. Those 
interested in the history of religion will find much reward for reading the chap- 
ter on ‘The book follows religion.” 

B. CLirrorD HENDRICKS 
Longview, Washington 


LOOKOUT FOR THE Forest, A CONSERVATION Story, by Glenn O. Blough, As- 
sociate Professor of Education, University of Maryland. Pictures by Jeanne 
Burdick. Cloth. Pages 48. 19.0 26.0 cm. 1955. McGraw-Hill, 330 West 42nd 
St., New York 36, N. Y. Price $2.25. 


People living on the plains have slight appreciation of the disaster a forest fire 
can leave in its wake. It is the menace of such catastrophes that prompts rigid 
rules of dry season logging and inspires slogans, “Keep Washington Green” and 
of “Smokey Bear.” 

Efforts to educate seek to reach both the tourist public and the resident chil- 
dren, especially through the schools. The book under review is one means to that 
end. 

As its sub-title intimates, its author has a more inclusive program in mind. 
By simply phrased text, by generous use of drawings in color the third or fourth 
grade boy or girl may here get lessons on soil, forest wild life, forest growth, and 
forest products as well as how to fight insect pests and forest fires. 
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Tad is the boy, Mr. Riddle, his dad, and Mike, the forest ranger, are the chief 
actors. The stage is, partly, atop the 130 foot lookout tower but the performances 
encompass both the dad’s tree farm and the State Forest before the story finds 
an end. 

B. CLrrrorp HENDRICKS 


Hot Mera Maaic. Illustrated in colors. Paper. Pages 34. 19.0 X 26.0 cm. Electro 
Metallurgical Company, 30 East 42nd St., New York 17, N. Y. Free. 


A splendidly illustrated trade-booklet giving the ferro-alloys an entertaining 
but impressive “once over.’’ Chemistry teachers will certainly want, at least, a 
reference copy for its excellent charts. 

B. Cirrrorp HENDRICKS 


Berrer TEACHING THROUGH ELEMENTARY SCIENCE, by Julian Greenlee. Paper. 
xii+ 204 pages. 1421.5 cm. 1954. Wm. C. Brown Co., Inc., Dubuque, Iowa. 


Dr. Greenlee, who is well-known in the field of elementary science, has made a 
unique contribution to the methodologies that have been published for that 
area. The book does not have the psychological organization ordinarily found 
in books of this type. Rather, it presents a philosophy of elementary-science 
teaching through a series of anecdotes that describe the activities that take place 
in a first-grade classroom. Through these anecdotes, the trials and tribulations 
of a teacher who attempts to teach elementary science are clearly depicted. 

Perhaps the most important theme in this publication is the one that shows 
the growth of a philosophy of science teaching in several teachers to whom 
science is a new and somewhat unknown field. Their early concerns with teach- 
ing science are described, and their slow growth in understanding science educa- 
tion is well-indicated through the day-to-day problems they face. The gamut of 
these problems, involving laboratory work, audio-visual aids and outdoor science 
is emphasized by means of informal presentations of their daily classroom ac- 
tivities. 

There are many, well-schooled in science education, who will suggest that 
many of the anecdotes are superfluous and redundant. For those who are well- 
qualified in science education, the reviewer would agree. 

However, for the vast number of elementary teachers for whom science is a 
frightening Colossus this book has great potential value. It will console those 
who have done their best and failed. It will encourage many who have believed 
their efforts have been in vain. Many may see in the experiences described, a 
paraphrase of their own efforts; and may see ways to improve them. 

For the inexperienced elementary teacher, or the experienced one in doubt 
about science, it can be most helpful. 

Grorce G. MALLINSON 
Western Michigan College, Kalamazoo 


ELECTRONICS FOR YOUNG Peopie, New Revised Edition, by Jeanne Bendick. 
Cloth. 189 pages. 13.520 cm. 1955. Whittlesey House, McGraw-Hill Book 
Company, Inc., 330 West 42nd Street, New York 36, N. Y. Price $2.75. 


This new revised edition has been enlarged to include additional information on 
atomic energy. It is primarily for children beyond the fifth grade. This fascinat- 
ing book begins with a definition of an electron and proceeds to electricity, elec- 
tron tubes, waves and the early beginnings of electronics. 

After seven chapters of simple explanations of electronic devices, the book 
proceeds to describe the application of electronics to objects familiar to the 
average teen ager. These objects include fluorescent lights, facsimile broadcast- 
ing, X-rays, photo-tubes, electron microscope, strobotron, radio and television. 

The last two chapters deal with atomic energy, simplified in keeping with the 
preceding material, but not lacking in detail for inquiring youngsters. 

Although not a text, a glossary is included as well as a complete index. The 
most significant part of this publication is the effectiveness of the action packed 
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diagrams used to explain electronic equipment and describe various phenomena. 
The effectiveness is probably due to the fact that the author was determined to 
get her ideas across to her young readers. Each illustration has a purpose. 

Another point of interest is the insertion of short historical sketches of the 
major discoveries and inventions in the field of electronics. 

This book is easy to read, with its large type and smooth flowing explanations. 
No subject is expanded into boredom for the young reader. It is easy to read 
Science, for the science shelf. 

Joun D. WooLeverR 
Mumford High School 
Detroit, Michigan 


You Awnp Scrence, by Paul F. Brandwein, Chairman, Science Department, 
Forest Hills High School, New York, N. Y.; Leland G. Hollingworth, Director 
of Science, Brookline Public Schools, Brookline, Massachusetts; Alfred D. Beck, 
Science Supervisor, Junior High School Division, Board of Education, New 
York City; and Anna E. Burgess, Directing Principal, Board of Education, 
Cleveland, Ohio. Cloth. 630 pages. 15.5 23.5 cm. 1955. Harcourt, Brace and 
Company, New York, 17, N. Y. List Price $3.92. 


Although the usual General Science subjects are covered in this revised text, 
they revolve principally around the phenomena associated with objects familiar 
to the teen ager. In most chapters, spectacular and popular topics of the times 
introduce the subject or terminate it, as in the case of radioactivity, space and 
electricity. This is handled well as it stimulates the student to study the new 
unit or it whets his appetite for more of the same after the unit is finished. 

Each chapter averages 75 to 80 pages, culminating in a review of the vocabu- 
lary, self testing exercises, suggested activities and a list of references. Science 
careers in the field of the subject covered is a novel addition. 

New words are pronounced and defined as introduced. Each unit is liberally 
sprinkled with experiments and some historical sketches of early experiments. 
At least one picture or diagram is found on each page but not merely for decora- 
tion, as each presents a problem or attempts to clarify some important point. 

Two chapters are unusual for a general science text. An early chapter deals 
with “Ways of Learning,” a bit of practical psychology to aid the student in his 
study habits. The other is a relatively detailed coverage of reproduction and 
heredity. This is always of interest to teen agers but not always handled well, 
in many texts. 

Science hobbies are encouraged by occasional suggestions for experiments, etc., 
for those who may want to pursue the subjects further. 

Any student mastering this volume will do well in any science course he might 
choose later. However it would take at least a ful year with almost daily meetings, 
to have a ninth grader derive full value from the authors’ efforts. 

Joun D. WooLever 


HEALTH AND SAFETY FoR You, by Harold S. Diehl and Anita D. Laton. 515 
pages. 1954. McGraw-Hill Book Company, Inc. $3.76. 


This is a conventional text primarily for use in the senior grades. In the preface, 
the authors emphasize that the presentation and vocabulary are suitable for the 
grade level for which it was written. The “Health” is an over all view of physi- 
ology, anatomy and some hygiene. The “Safety” is dealt with in discussions of 
disease prevention, driving, home and play accidents. Simple First Aid is intro- 
duced early in a chapter entitled “What to doin Emergencies.”’ There are twenty- 
eight chapters which would take a full year to cover with any thoroughness. 
Each subject under consideration is covered from a practical viewpoint directed 
at helping the teen ager. This is the most commendable feature of the book. 
Particular emphasis is placed on explanations rather than on rules and facts. 

Although all subjects found in the usual texts of a similar nature are included, 
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the authors were wise in exploring the subjects of skin, hair and mental health, 
subjects of great interest to teen agers. A subject somewhat neglected was that 
of narcotics and stimulants. The wisdom of this shortchanging is controversial. 

Each chapter terminates in a series of questions and a list of suggested activi- 
ties. Illustrations include photographs and clear diagrams, each with a purpose. 
There are some humorous but effective cartoons also. 

Three units most worthy of mention are: “Your Health Inventory” a detailed 
step by step explanation of an average physical examination. It explains the 
what and why of everything done during a “check up.” “Opportunities for Serv- 
ice in the Field of Health” is an excellent chapter that might enlist some re- 
cruits for the field. 

The final chapter introduces the future citizen to “Health Services for All 
People,” a subject many may benefit from. In spite of the many health agencies 
existant, relatively few people take full advantage of the available services. 

At the end of the book there are lists of books for further reading. A simple 
glossary, index and a short list of films made for use with the book are also in- 


cluded. 
Joun D. WooLever 


ExpLorinG Mars, by Robert S. Richardson. Cloth. 261 pages. 13.520 cm. 
1954. McGraw-Hill Book Company, Inc. New York. $4.00. 


The title of this book may be very misleading to those who have been struck 
by the large number of science fiction publications. This is an appealing scientif- 
ically accurate book written by an astronomer at the Mount Wilson and Palomar 
Observatories in California. 

It begins with a short history of early astronomers who were concerned with 
our nearest neighboring planet. This is followed by a discussion of present day 
and contemplated future space travel. A great amount of detail is included in 
charts relative to problems to be faced in making any extensive interplanetary 
trips. Even a Martian calendar has been devised. 

Physiographic conditions, Martian atmosphere, temperature and gravity are 
covered with an extensive analysis of the kinds of life possible on the planet. 

Martian canals and another controversial subject, flying saucers are treated 
at length. To keep the book from being entirely encyclopedic, the author gives 
simple directions for making personal observations of Mars with specific dates, 
locations and sky maps. 

For comparison, a few short chapters are devoted to the other planets of the 
solar system. 

There is a series of excellent astronomical photographs and quite a number of 
meaningful diagrams. 

It is skillfully written for both children and adults. As a book on the school 
library shelf, it will save many science teachers innumerable headaches attempt- 
ing to clarify allegations, half truths and misconceptions rampant in many of the — 
science fiction stories read by students. 

Joun D. WooLever 


Two Ears or Corn, Two Brapes or Grass, by D. H. Killeffer. 139 pages. 
15 X23 cm. 1955. D. Van Nostrand Co., Inc. New York. Price $4.00. 


Mr. Killeffer sets out to allay the fears of those who believe that in a short 
time, the earth will be over populated, and with our expanding needs, we will 
shortly use up all our food and mineral resources. As he points out, this fear is not 
new, but one primarily started by Malthus and still going strong today. 

The author’s main argument is based on the ingenuity of man, his ability to 
solve new problems as they arise and his adaptability to his environment. 

Chemistry of course is the means whereby man has solved most of the major 
problems to date and the first example of this is the history of “synthetics” 
and what they have done for us. The popular misconception that synthetics are 
inferior is another sore point of the author’s. Another intriguing chapter is de- 
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voted to placating those who believe we will soon run out of metals. This worry 
too, is logically erased. 

The remainder of the book revolves about the ramifying problems of food and 
power. The author demonstrates how chemistry has solved our past food and 
medical problems and is presently working on present ones. Accomplishments 
in Atomic energy and petroleum show what man has done to fulfill his need for 
energy to produce and improve his standard of living. 

Many historical anecdotes dot this informative book, as well as numerous 
photographs and diagrams illustrating various chemical developments. 

The need for keen minds and trained scientists in order to continue our prog- 
ress and solve our ever increasing problems is not overlooked. Opportunities for 
science careers are brought out. 

This optimistic answer to present day Malthusiasts makes pleasant reading 
for student and adult alike. It would be a valuable supplement to a high school 
chemistry collection. 

Joun D. WooLeveR 


A History or THE THEORIES OF AETHER AND ELEctTRICITY 1900-1926, by Sir 
Edmund Whittaker, F.R.S., Honorary Fellow of Trinity College, Cambridge. 
Cloth. Pages xi+319. 1524 cm. 1954. Philosophical Library, Inc., 15 East 
40th Street, New York 16, N. Y. Price $8.75. 


This latest work of the renowned English theoretical physicist is entitled in a 
way which may almost be considered understatement. Sir Edmund Whittaker is 
well known by readers of popular interpretations of science and greatly respected 
by men in the community of theoretical physics. Many a generation of graduate 
students has labored over his ‘Analytical Dynamics” and from it gained new 
insight into the beauty of formulations of mechanics. 

This present volume deals with the principal theories of physics of the early 
twentieth century and especially of the turbulent period when both quantum 
mechanics and relativity were being formulated. Professor Whittaker writes with 
enchanting style and yet with well documented detail. In general each topic is 
introduced in descriptive manner but as the details are unfolded the author does 
not hesitate to utilize relatively advanced mathematical formulation of the theo- 
ries. Because of this choice of organization both the undergraduate student of 
physics as well as the graduate student may find the book useful. The experienced 
teacher will find the book stimulating because of the elegance of presentation of 
topics which are the foundation stones in the training of the physicist in 1955. 

The book contains nine chapters which in general cover the fields of classical 
modern physics, relativity, electrodynamics, and quantum mechanics. Thus it is 
more than a history although historical in approach and certainly concerned with 
ether and electricity in their wider meaning. 

GEORGE BRADLEY 
Western Michigan College 
Kalamazoo, Mich. 


MATHEMATICS FOR THE SECONDARY SCHOOL, by William David Reeve, Professor 
Emeritus of Mathematics, Teachers College, Columbia University. Cloth. Pages 
xii+547. 15.523.5 ¢m. Henry Holt and Company, New York, N. Y., 1954. 
Price $5.95. 


The book treats some of the main teaching problems in mathematics for the 
secondary school that have been considered in the last quarter of a century. It 
gives some conclusions that generally have been reached, the questions that need 
further study, and some of the methods that make such a study effective. Also, 
suggestions are made for deciding upon the place of mathematics in secondary 
education, for determining the nature of the curriculum in mathematics, for 
obtaining the best methods of instruction, and for the evaluation of the same. 

The text begins by a consideration of The Place of Mathematics in Secondary 
Education in which the reorganization of secondary school mathematics and the 
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work of various commissions, along with other topics, are considered. The chap- 
ters, in turn, are devoted to Planning the Curriculum and to Modern Curriculum 
Problems in Secondary Mathematics. 

The need for teacher training, the objectives of student teaching, the eligibility 
for student teaching, etc. as treated in the chapter on The Training of Teachers 
of Secondary Mathematics, to the reviewer, is one of the most interesting and 
valuable sections in the book for the prospective teacher. The author maintains 
a good balance in the relation between the academic and the professional training 
of a mathematics teacher. 

Lesson Types and Methods of Teaching, the Teaching of Informal Geometry 
in Junior High School, the Teaching of Algebra, the Teaching of Demonstrative 
Geometry are all exceptionally well treated. In the section in algebra the function 
idea is brought into focus. On page 258 the author states that “The function 
concept is the most important idea to be stressed throughout the work in algebra 
and trigonometry.” Other topics considered are as follows: Mathematics for the 
Citizen, The History and Teaching of General Mathematics, the Mathematics 
Classroom and Its Equipment, and the Future of Mathematics Education in the 
Secondary School. 

Questions and topics for discussion are given at the end of each chapter and 
serve as useful aids to instruction. Many references are given throughout the 
book and the book is carefully indexed. 

This publication is a real contribution to teacher education in the field of 
mathematics and rates among the best of its type. Written by an author who de- 
voted many fruitful years to mathematics education, the book deserves a place 
in the library of every mathematics teacher. 

Crype T. McCormick 

Illinois State Normal University 
Normal, Illinois 


How to Use Test Proses, by Alfred A. Ghirardi and Robert Middleton. Paper. 
Pages iv+172. 1421.5 em. 1954. John F. Rider Publisher; Inc., 480 Canal 
Street, New York 13, N. Y. 


The immediate need for this book, as stated by the authors in the preface, 
arises from the increasing use of volt-ohm-milliammeters, vacuum tube volt- 
meters, and oscilloscopes in troubleshooting and adjusting complex electronic 
circuits where the instrumentation requirements often exceed the capabilities of 
conventional commercial test instruments. Auxiliary devices in the form of probes 
are widely used to extend the range of, or add new functions to these conventional 
test instruments. “. . . it is important for every service technician to understand 
thoroughly the function and basic theory of operation underlying all types of 
probes and also the correct methods of using them to obtain the maximum 
amount of service they are capable of giving. . . . It is the purpose of this book 
to present the required information in a simple and thorough manner that will 
make the subject easily understandable to both practicing technicians and be- 
ginners alike, so that they will know how to use test instrument probes correctly.” 
The authors discuss the principles of operation, the requirements, the design 
features, and the methods of use of six chief classes of test probes: 


1. Resistive high-voltage DC probes used primarily for extending the range~ 
of volt-ohm-milliammeters and vacuum tube voltmeters 

. Capacitance-divider high-voltage AC probes for extending the voltage 
ranges of oscilloscopes 

. Resistive circuit-isolation probes (the DC probe) used primarily for isolating 
the testing instrument from the test circuit . 

RC (low capacitance) and cathode follower circuit-isolation 
probes 

. Rectifying probes for use with a vacuum tube voltmeter in measuring 
alternating voltages 
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6. Demodulating probes for use in observing and measuring the modulation 
component of an amplitude-modulated voltage 


The treatment of each aspect of the subject is quite concise and sufficiently 
thorough for the intended purpose. A minimum amount of mathematics is used 
in the developments. Many helpful illustrations and circuit diagrams are given. 

This book is decidedly technical in nature. It should serve as an excellent refer- 
ence source for more advanced electronic technicians and others who may have an 
interest in probes and their uses. 

W. G. MARBURGER 
Western Michigan College 
Kalamazoo, Michigan 


Avcesra Its Bic Ipeas & Basic Skirts, by Daymond J. Aiken, Head of Mathe- 
matics Department, Lockport Township High School, Lockport, Ill. and Kenneth 
B. Henderson, Professor of Mathematics Education, University of Illinois. Book 
1 pages xi+419. 1954. Price $2.84. Book 2 pages xii+397. 1954. Price $3.96. 
McGraw-Hill Book Company, Inc., New York, N. Y. 


The first of these two books is a ninth grade algebra text and the second is an 
intermediate algebra. The two books have many features in common. Both have 
good format, style, and type size, all of which make for easy reading on the part 
of the student. Both make good use of italics, bold face type, and illustrations. 
Each is grouped around what the authors call big ideas. In Book 1 these are; 
general numbers, equations, signed numbers, dependence and mathematical 
relationship, graphical representation of algebraic quantities, exponents at work, 
and indirect measurement. In Book 2 these are; numbers and their uses, loga- 
rithms, equations, and functional relationships. , 

In Book 1 each chapter ends with review exercises, a chapter test, and a sum- 
mary of things to remember. The authors place a great deal of emphasis on vocab- 
ulary, especially in the chapter summaries. However, this was one of the features 
that this reviewer thought needed improvement. The first expression listed in a 
summary was “algebraic numbers” and this reviewer could find no mention of it 
either in chapter one or in the index. Too often the word or expression in question 
would be in italics or bold face type in one sentence and the actual definition 
would come a sentence or two later. For example general numbers on pages | 
and 2, and exponents on page 11. Some of the definitions were entirely in bold 
face type, while others had the key word in bold face type or italics. This reviewer 
feels that a consistent practice in the treatment of definitions would help. The 
authors have used “comic” drawings to a good advantage throughout the book. 
Signed numbers are handled well for all fundamental operations except division. 
The rule for multiplication of signed numbers was developed using a number 
scale and the idea that multiplication is a short method of addition. Division 
might well have been handled in a similar manner by treating it as a short way 
of performing a series of identical subtractions. The authors consider the first 
13 chapters to be a minimum course that could be supplemented for fast students 
with the section of supplementary topics. This reviewer does not feel that solu- 
tion of quadratic equations by completing the square and by quadratic formula 
are only for the fast student but are part of a minimum course. If they were left 
out in Book 1, they would not be covered until chapter 6 of Book 2. 

Book 2 starts each chapter with a statement of the aims of the chapter and ends 
with a review, test and summary. There is ample material for a full year course 
in Book 2, and with selective omission on the part of the teacher it would be 
suitable to use in a one semester course. The fourth big idea of the authors in this 
book, functional relationships, includes chapters on graphical representation, 
linear functions, quadratic functions, polynomial functions and trigonometric 
functions. The authors have done a good job here and have successfully intro- 
duced the terms delta x and delta y. They have not only pointed out that the 
ratio of delta y to delta x is a constant in linear equations, but have shown that 
the ratio of delta y prime to delta x is a constant in quadratics. They develop the 
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factor theorem, remainder theorem, and others, in the chapter on polynomial 
functions. The chapter on trigonometric functions defines the six trigonometric 
functions in terms of the acute angle, provides opportunity to become familiar 
with tables, and includes some problems of the indirect measurement type. They 
have also included a chapter on progressions and series. 
In choosing a two book series or individual books one might well examine these 

books rather carefully. 

Dae L. MARSHALL 

Illinois State Normal University 


FOREIGN TEACHING POSTS 


Foreign Teaching Posts will be available in Army-operated schools in Germany, 
France, Japan and Okinawa for the 1956-57 school year. Applications will be 
accepted for high school positions from teachers who are prepared to teach in 
two major subject fields. 

Qualifications include a bachelor’s degree, 18 semester hours credit in education 
courses (including practice teaching), 15 semester hours preparation in each 
major field, a valid teaching certificate, and a minimum of two years recent ex- 
perience. Age: Minimum—25, maximum—S5. 

Salary is $377 monthly with free transportation overseas and return. Rent-free 
living quarters are provided in most areas. Minimum tour of duty is one year. 

Personal Interviews with qualified applicants will be conducted throughout the 
United States early in 1956. To assure consideration for the coming school year, 
inquiry should be made prior to January 1. For further information write to 
Overseas Affairs Division, Office of Assistant Chief of Staff, G-1, Personnel, De- 
partment of the Army, ps 35, D.C. 


RESEARCH GRANTS TO CARNEGIE 


The U. S. Department of Defense has extended two research grants to the 
Carnegie Institute of Technology Department of Mathematics. 

The larger grant, $31,388, was given by Army Ordnance for an overall mathe- 
matical analysis of electrical and mechanical systems. Research will be conducted 
under the direction of Professors A. E. Heins and R. J. Duffin. 

The U. S. Air Force extended $6075 for research into the theory of various 
transformations in the analysis of variance. This project will be conducted under 
direction of Professor Edwin G. Olds. 


ANNUAL MEETING OF THE NATIONAL COUNCIL 
OF GEOGRAPHY TEACHERS 


The Annual Meeting of the Forty-first Year of the National Council of Geog- 
raphy Teachers will be held in Indianapolis, Indiana, November 25-26, 1955 
The Claypool Hotel will serve as convention headquarters. 

All geography teachers, administrators, and others interested are cordially in- 
vited to attend this meeting. Encourage your colleagues to attend with you and 
contribute to the success of the meeting. 

M. Melvina Svec of New York State University, Oswego, New York, President 
of the National Council of Geography Teachers has prepared a varied and stimu- 
lating program based on the many suggestions she has received from N.C.G.T. 
members. The program has been designed to meet the needs and interest of 
geography teachers at all grade levels. 


PAVE DIRT ROADS WITH PEANUT HUSKS 


Indian scientists have found a way to pave dirt roads with peanut husks. 
A dark liquid from peanut shells is the key material in the process that can 
turn rutted, muddy roads to hard, sturdy surfaces. The soil is first treated with 
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the dark liquid and dried. Then addition of the common salt, calcium chloride, 
forms a gelatinous mass in the soil that holds the tiny earth particles together. 

Earths with high sand content harden best in the process, L. R. Chadda and 
S. R. Mehra of the Laboratory at Karnal, India, reported to the Highway Re- 
search Board. 

The treatment increases the soil’s resistance to friction and lowers its tendency 
to form mud when wet. 

Chemically hardening dirt roads is a widespread practice in the United States 
to improve secondary arteries of travel. Furfural, a chemical from oat hulls, is 
one of today’s most important stabilizing agents. 

The Indian scientist said their process may not prove economical for large- 
scale road paving because of the cost of obtaining the husk liquid. 


FILMSTRIPS FOR PRIMARY GRADES 


Twenty-four simple experiments to help primary-grade children to develop a 
proper scientific attitude toward problem solving are pictured in the new series of 
six filmstrips in color, “First Experiments About Weather,” produced by The 
Jam Handy Organization. 

To help the child understand scientific concepts about the weather and its 
effects on everyday activities, detailed instructions shown on the screen by each 
filmstrip explain how simple experiments are set up and performed. 

All of the experiments can be carried out in the classroom with the simple 
equipment available to all teachers. The concepts can be easily understood by 
the primary-grade child, The youngsters can make their own observations. They 
themselves can carry on the experiments. 

The six filmstrips in color are: What Is an Experiment?, How Does Water Get 
Into the Air?, What Makes Things Dry Faster?, Where Do Clouds Come From?, 
What Is Wind?, and Why Is the Night Cooler Than the Day? The series is de- 
signed to help young people form good thinking habits and thus to prepare them 
for future scientific adventures, 

The complete series is priced at $27. Individual filmstrips are $4.75. Distribu- 
tion is through The Jam Handy Organization, 2821 East Grand Boulevard, 
Detroit 11, and through authorized Jam Handy dealers. 


SPACE TRAVEL TO MAKE ASTRONOMY PRACTICAL SCIENCE 


Ten times as many big telescopes and ten times as much astronomical research 
are needed in the world, Dr. Otto Struve, president of the International Astro- 
nomical Union, said in a speech delivered in Dublin, August 29. 

Dr. Struve made the statement in his presidential address opening the 9th 
generai assembly of the Union, which is being attended by astronomers from all 
over the world. 

The noted University of California astronomer pointed out that, largely be- 
cause of the stimulus it has given to the study of nuclear energy, astronomy is 
not now considered so “useless” as it was a quarter of a century ago. 

“Moreover, in these days of serious consideration of such future developments 
as an artificial satellite of the earth, and even of space travel, it promises to be- 
come one of the useful sciences in a practical sense,’”’ Dr. Struve said. 

The scientist pointed out that any astronomer can think of dozens of programs 
of observation that cannot now be provided with existing telescopes. The 200- 
inch Palomar telescope cannot handle all of the problems that remain to be 
tackled, he said. A 10-fold increase in new astronomical facts is needed to “feed” 
theoretical studies, hé added. 

Dr. Struve decried a disquieting increase in the disparity of astronomical effort 
in different countries. He urged small or war-disturbed countries to send scholars 
abroad for training in astronomy. 

He also recommended that special efforts be made to induce able persons to 
enter the field, and that diversification in the construction of telescopes be 
planned to suit climatic and other conditions. 
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The Famous Welchons-Krickenberger 
ALGEBRAS and GEOMETRIES 


A New Solid Geometry and Trigonometry with 
Tables have recently been added to the popular 
Welchons-Krickenberger line. Like the other W-K 
books, they split every process into simple, thor- 
oughly taught steps, foresee and provide for begin- 


Sales Offices: 


New York 11 
Chicago 16 ners’ difficulties and supply different levels of work 


Atlanta 3 for students’ varying abilities. Every topic is clearly 
Dallas 1 


Columbus 16 explained. 
San Francisco 3 
Toronto 7 Please Ask for Circulars 


Home Office: 


Boston GINN AND COMPANY 


for easy teaching, lasting learning 


by Rolland R. Smith ALGEBRA ONE 


and 


Francis G. Lankford, Jr. ALGEBRA Two 


Algebra for understanding 

—easy step-by-step developments of 
basic algebraic ideas and operations, 
in terms of already familiar arith- 
metic concepts 


Algebra for use 
—practical, realistic applications, keyed to the 
interests and everyday experience of high school 
students 


Write for full information 


WORLD BOOK COMPANY 
Yonkers-on-Hudson, New York 
2126 Prairie Avenue, Chicago 16 

Boston — Atlanta — Dallas — Berkeley 
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YOU NEED 
MATHEMATICS CONTESTS 


In Your School 
To Stimulate Greater 
Interest in Mathematics 
Outline Sent on Request 


NEW SCALE SLIDE RULES 


FIELD WORK IN MATHEMATICS 
By Shuster and Bedford $2.85 


INSTRUMENTS FOR FIELD AND 
LABORATORY WORK IN 
MATHEMATICS 


VISUAL AIDS AND MODELS 


Send for Literature and Prices 


YODER INSTRUMENTS 
The Mathematics House Since 1930 
East Palestine, Ohio 


HANDBOOK OF PRIVATE SCHOOLS 
36th ed., 1264 pp., illus., red silk cloth, $8.00 


The entire field of Private Education is described 
in this 1955 edition, —boarding and day schools, 
primary and secondary, preparatory and tutorial 
schools. These and other schools are presented with 
detailed data, descriptions of programs and facilities. 

Listings of school memberships, associations, 
foundations, clinics, and vocational guidance agencies; 
a Who’s Who of School Administrators; and new 
Finding Lists. New and up-to-date data for prepara- 
tory schools includes 1954 college entrance figures. 

Used by executives and guidance officers every- 
where as the source of information for the independ- 
ent school field. 


Junior Colleges and Specialized Schools 
and Colleges 
2nd edition, 336 pp., cloth, $3.30; paper, $2.20 


Indispensable in guidance work is this descriptive 
survey of junior colleges and schools of professional 
training throughout the country. Curricula, courses, 
enrollment, faculty, tuition, etc., are given for 600 
junior colleges, 1100 specialized schools, and refer- 
ence with names and addresses for 1200 colleges and 
universities. 


PORTER SARGENT PUBLISHER 


11 Beacon Street Boston 8, Mass. 


STANDARDIZED TESTS 
for 
HIGH SCHOOL 
MATHEMATICS 


IOWA ALGEBRA APTITUDE TEST 


IOWA PLANE GEOMETRY 
APTITUDE TEST 


LANE-GREENE UNIT TESTS IN 
PLANE GEOMETRY 


LARSON-GREENE UNIT TESTS IN 
FIRST-YEAR ALGEBRA 


All are revised quick-scoring editions 


Write for catalog and prices 


Bureau of Educational Research 
and Service 


Extension Division, State University 
of Iowa, lowa City 


School Science 
and Mathematics 


will keep you in touch with the 
most recent advances in scientific 
knowledge and teaching methods. 

Classroom helps and special 
teaching devices for difficult 
topics are regular features. The 
Problem Department gives in- 
spiration and extra activities for 
superior students. 

The most progressive teachers 
in schools and colleges all over the 
world are regular readers and 
many of them are frequent con- 
tributors to this Journal. 


P.O. Box 408, Oak Park, Ill. 
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SCIENCE IN EVERYDAY LIFE 
Obourn, Heiss, Montgomery 


A stimulating new ninth year general science text that teaches basic principles through stu- 
dent participation in paadt se of learning activities. In solving 102 short learning problems 
about common scientific phenomena that affect their daily lives, students have I segues | 
to collect, organize, interpret, evaluate and apply information. They become familiar w 
scientific method while experiencing the thrill of personal discovery. Complete program in- 
cludes W orkbook, Tests, and Teachers Guide. 


PHYSICS—A BASIC SCIENCE 


Third Edition 
Burns, Verwiebe, Hazel, Van Hooft 


Complete! and in 2804, this outstanding text approaches the unknown through 
the already familiar. Because basic physics principles are ‘Golden through everyday ap- 
plications with which t have had experience, students meet each new topic with con- 
fidence. Moreover, each of the 83 short topics presents a single basic principle. The student 
is able to master one new learning at a time and to apply it immediately in practical situa- 
tions. Over 1500 questions and almost 1000 problems at topic and chapter ends, Complete 
program includes combined Laboratory Manual-Workbook, Onie Tests, and Teachers Guide. 


Mathematics for Everyday Living Leonhardy, Ely 
Earth Science—The World We Live In Namowitz, Stone 
Chemistry—A Course for High Schools 

3rd Edition Hogg, Alley Bickel 
Dynamic Plane Geometry Skolnik, Hartley 
Dynamic Solid Geometry 
Algebra in Easy Steps. Enlarged Edition Stein 


D. VAN NOSTRAND COMPANY, INC. 
120 Alexander Street Princeton, New Jersey 
Please Mention School Science and Mathematics when answering Advertisements 
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you seen the 1955 revision 
New World of Chemistry 


BY BERNARD JAFFE 


The 1955 revision is outstanding for: 


CLARITY. This text is written in a forceful, easy-to-read 
style. The completely new format emphasizes what 
is most important. 

BALANCE. More than 100 pages on theory give the stu- 
dent all he needs for future college work. The book 
also provides the practical applications which all 
students will use in everyday life. 

FLEXIBILITY. Each topic is treated in a compact, independ- 
ent chapter. These chapters may be “‘lifted out" 
and fitted into the teacher's individual teaching 
plan. 


SILVER BURDETT COMPANY 
MORRISTOWN, NEW JERSEY 
NEW YORK © CHICAGO © SAN FRANCISCO © DALLAS * ATLANTA 


A book that has a definite place wherever 
functional mathematics is taught or used .. . 


MATHEMATICS AND MEASUREMENTS 


by Merrill Rassweiler, Associate Professor of Physical Science and Mathematics, 
The General College, University of Minnesota; and J. Merle Harris, Assistant Pro- 
fessor of Natural Sciences, The General College, University of Minnesota 


A program of fundamental mathematics for use in practical measurement situa- 
tions... 
. .bridges the gap between traditional mathematics and the use of mathematics 
as a working tool 
. . focuses on the development of mathematical skills required in the laboratory, 
shop, and field 
. provides extensive practice and experience in the application of basic mathe- 
matics principles to the solving of measurement problems. 
This book is an outgrowth of a general education course successfully developed and taught 


by the authors to satisfy the needs of students who have not had anyhigh school mathe- 
matics as well as for those who have. 


Evenson Row Paterson and Company Pins 
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NEW—EASY TO READ | 


General Science smITH-JONES 


a new, 1955 science text for the 9th grade student with little or no science 
background. Those science facts and principles basic to the field of general science 
are given thorough and comprehensive coverage. 


General Science Workbook smitH-JONES 


_.. @ companion laboratory manual, activities and study guide to GENERAL 
SCIENCE. Eighty-one lesson-exercises and 191 pupil experiments compose this 
complete, up-to-date learning program. 


J. B. LIPPINCOTT COMPANY 


Chicago-Philadelphia-Atianta-Dallas-Toronto 


TEACH IN CHICAGO 
SALARY SCHEDULE $3500 TO $6750 IN 12 STEPS 
CREDIT FOR EXPERIENCE 
FOR FULL INFORMATION WRITE 


BOARD OF EXAMINERS 
ROOM 242, 228 N. LA SALLE STREET, CHICACO 1, ILLINOIS 


SINCE 199 SCIENCE FILMSTRIPS SINCE 1991 


MADE BY TEACHERS FOR TEACHERS 


BIOLOGY HEALTH & SAFETY PHYSICS GENERAL SCIENCE 
CHEMISTRY MICROBIOLOGY 
NEW—Elementary Science Series in Brillient Spectrecole: 
Box SPPSSM VISUAL SCIENCES Suffern, New York 


THE EDUCATION OF YOUTH 


America’s Most Important Industry 


New buildings must be equipped 
W orn-out apparatus must be replaced 
New type books must be used 


TWO MILLION SALESMEN. Are they selling your goods ’ 
FIFTY MILLION CUSTOMERS. Do they know your products’ 


The school population changes rapidly 
To be effective advertising must be continuous 
You are not addressing a mass meeting; it 1s a parade 


SCHOOL SCIENCE AND MATHEMATICS 
P.O. Box 408 Oak Park, Illinois 


Please Mention School Science and Mathematics when answering Advertisements 
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"American Industry" 
EDUCATIONAL HOBBY KITS 
for boys and girls from 8 to 18 


rT. the greatest scientific and edu: ational sources of 

ti es this most practical idea for the training of 

America. Here are the actual materials, equipment and 

enable these young minds to delve into the mys- 

electror optics, medicine, weather, gemology to 

experiment build and experience the thrill of 
ading educators pro- treatments, artificial respiration, treating 4 
pera f such top rank broken bone, et¢ Complete set $19.95 
as Rad rporation of wp. 7:950 Rock Detective Kit contains tools, 
al Company, Gem specimens, magnifying glass, identification 
e of America and others harts, and other equipment for identifying 
Kits offer remarkable ad rocks and minerals. Complete set $14.95 

ysed by the individual stu 


No. 71955 Optical Kit contains materials, 


sroom instruction 


and equipment for 


making such things as 


nics e ome telescopes, mi scopes, periscopes; bend 
xperiments with radio ng light rays and other experiments with 
rons build a radio light Complete set $22.50 
tter and other units _ 
No. 71960 Weather Kit shows how to fore- 
Complete set $29.95 
: cast weather. Includes a wide variety of ma- 
al Kit ntains instruments, terials and equipment plus a 48-page instruc- 
tr ns r emergency tion book Complete set $24.95 
0 r today or write for our Bulletin No. 300 which 
contains complete details 
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